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Tetranychus urticae ^ ^ N 
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Spodoptera eridania ffizfrTS 7 3 

Epilachna varivestis ^^^f^b^^^ 
Musca domes tica 
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(TSM) 
(BA) 
(SAW) 
(MBB) 
(HF) 

Diabrot ica u. howardi ffijj b V=*= & =* ^-f^v / (SCRW) 
Diabrotica virgifera M# h !>^e^ n^^/f ✓nAv'OTCRW) 
Meloidogyne incognita^^ffi^^^L (SRKN) 
Aphis gossypii yfT^JMsSs (CA) 

Schizaphis graminum ^7^7^^ (GB) 
Heliothis virescenes (TBW) 



[0 0 3 7] 7^7A^ S*7 7 3 h ^ 

77yh^^ lOmgtfMftlfc 10 

fll'&teSr* 16 0ml (Disjt f;l/*;l/A7 U\ 838 
g 07t h>\ 2mg(DTr i ton X-172:Tr 
i ton X - 1 5 2 © 3 : 1 g'&fe (#^r ^7/1/^7 

y — yu^ey r;v7^3- /ut^Wt^i^^— bb<n 
;^:H4<o{K*»R{t3W)2fctf9 8.9 9 g o**»»2:as 

-r 6 r t t j: o t*»* «: &mm m z ssffil l fc Q 

[ 0 0 3 8] >T 3^^<£>S*§U-dU 5fci\ 1 6 . 3 g CO 

*t*WU :^uft^«i, 200 

P pm»tfoJS*JSr±EI5l«to^«-xfn«L*. ft^ 20 



ik&fy)<om&*: 1 0 0 p p m £ Lfc 0 
[0 0 3 9] h ^-=et2 nfy^^^^A->Sl>*M# h 

^iSL/co :o2 o 0 P p m»&<D9m&fr-x?fli&<o 

[0 0 4 0] flf*«tf*lliU ffiJjTVB b?, yZT-f 

tt. 1 5mg(OWk^?r2 5 OmgO^f^/V 
A7U\ 1 2 5 0mg^7t h >-Sl>*±fSI^«^>I2^ 

<o 3 m zmumw^m^^ t ^x^xjwM^tcnm 

£-l50ppm£ Lfc« ^£fc#»£fflt<* 
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[004 i] ? s<^js(ommz.mz.\t. it-&m*T± v 

3R3?«*IR»«»!:|Sfc*IR Lfc 
[0 0 4 2] S4S*#>S 

oT»HSM«» pm(l/1.000,000fflJ)-Cffl 

OT^oAJKStf-fcffMBiLfc. 

[0 0 4 3] 5 /n^*— : 6 c m<9flg§*-CW$c, Lfc 2;£ 
gU&TCffAM®-?- 5 /n^=-C«»! Lfc. 2 4 BSFM£Art»C 

StSH^+^'teSSw^d 5 o~2 0 0)aM?rLV:fi6W- 
if^ALfc Etc"*"* * —^T—^M^W&Wfo (-fb£- 
i&fcfc'J li*)£«ftt\ 4 o p s i g©2S*JE»C-K^b 

fcD e V i 1 b i s s ^.T'U— # ^Srffiffl U 1 0 0 p 

p m0ttlftft:-S4i)fr&trS!ffl lOOmlfc, mVoZ+ft 

T, ttR<ffr3 > 4fe?E-S'4l0 10 0ml (DTk-T-fe h >—D 
MF - AfcfflStt&^ifettttlziiftft bfc„ MKlcMK L 

6 B NMfcft U 6B1 lc^4fc©»?E*€:* * 5" h Lfc. 
[0 044] 5 (ftimW : LfcT" 5 

/N^4^b?P ££SBt Lfc. ftfflftiMfelc * <> t:t>if 

ttSr#«l2 4B*|BaEW$*, £«Sr«LE*« 
©SfP&B&CfcfcKtt&toSi&TEPP^ 

*) l#)Sr«Ht, 4 Op s i gOS^JEt-K^UfcD e 
V i I b i s s >"§r^ffl U 1 0 0 p p mCD 

$*rflEW-f-S*-C«»U*:. #*&3g*f!P.fc LT, «Sfc 
tt&tiott-g^s<n i o om i <D7k-T-tr b >--dmf — ?l 

-cWkUfc. «»tt«bSr7 BWMt»U 7B@l-9P^& 
£»£Ljfc. 

[0 0 4 5] ^Dj'^^K^r/JAi'ifctt^^T'^ 40 
MSfctt£MlMrC£*irjiBLfc. 1 0 0-1 5 0 ©r:/ 

[£itel--5^— vx— ^yn-^*, 40p s i g^ss^tm 

l-I2/tLfcD e V i l b i s s #>-§rffiffl L, 

1 0 0 p p mOftBMfc-g-tt&^tfKJH 1 0 0 m 1 £r, US 

Mb LT, »8Mfr£*b#£*«> 10 0mlO7k-7th 



(9) #Bfl¥ 1 0- 7 5 0 9 

ye 

£ttfc/B^fc»a#J8&«!Jii:LTl*§*Lfc. "S^SL 

[0 0 4 6] iJ7!7 3 h^ : 
SrlH]*5-f-5^ — y/HC®-y-, 4 0 p s i gOSg^i 
El^lfcDeVi Ibis s ^Vgr^ffi 
U 1 0 0 p p mro^-ft-g-^Sr^tfSJSiJ 10 0ml 
10 tttt*H^ca»3*T»Eart-<5*-C | «»Lfc. ^ 
teSttfig t LT, &mt&m$^<0 100ml©*- 
T-fe hV-DMF-fUfc#M^£«4&U:R»JiLfc 0 ISM* 

laSLfco i^l^IJR Lfc 5 E©« 2 7 7 

a h^O^A5r=S-7Js/7*l-#AL-, ^y^Sr^UTS 
B IKMltt L/C. ITe&VTJM* LTt>#*fcfioT## 

20 [0 O 4 7] ^/< = ^f : ^^Ig^fit^SrlHlte-r^^ — ^ 
f-y/Utt-t, 40 p s i g©^wBEf-i£*Lfc:D e 

V i 1 b i s s ^f^Sr^ffl U 1 0 0 p p mCO 

temik-SVoZSttlim lOOmlS:, W^Sr+^-f-MiHl 
It-SVo&^O 1 0 0 m 1 ©TK-T-fc h y-DMF -fL 

-ftswsttSrttttmnwLfc. mm^mm^it^/u* h 

V fc c 7 * ^ <D X 5 * fUflS-fk:-^ Srffl v -> 7h 
fc. *S^f-5M^LfclE<0^2 AS^<0^^37/O4A* 

[0 0 4 8] -vifyT^YVJ**-/ - fl£*y£*lMfi«&£rlfi]*B 
-T5^— ^x—^McSc-ii-, 4 0 p s i gO^^vEEicIS 
^LfciD e V i 1 b i s s tfy%®.m U lO 

0 p p m<omktt&®>*-£tr®ffl 1 0 0 m 1 Sr, HS^Sr 

LT, imft*4WMMrc> 1 0 0ml ©Tjc-Tir h >— 
DMF -ILfl:ja**Sr«[4felz: | fWLfc. PHKlcMM Lfc 

®>&m^tct&m*iM*l%&b LTfiKLfc., IMftLfcSI 

0«iASr«-*y7 , fcarAL, * y 7*SrW«lLT5 BMUt 
«r Lfc. «fC^V»T#J» LT tflc*lc»oT#fltSr»*» 
■t-riOT^JitV^ASrJEtirWJfeLfc. 
[0 0 4 9] : 4~6 BfipflM^^EfciSrC 

hemical Specialties Manufa 
cturing Association (Blue B 
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ook.McNa i r-Dor 1 and Co., N.Y.I 
9 5 4;24 3-2 44,2 6 1I) ©^l^otSBS 

tffc^iSKU ttttfev».fc o I- Lfcitflt-^^-ttT 2 5 

S-^fc^—^lc^Lfco l 0 0 p p mOlSSfclk'S-^i^ 
£r^trIWJ i o m 1 KilXtt^V 1/ 

[0 0 5 0] m**fcttlf#M> ; E-Ci='->^^'l'^-A 
60 gW^^^Att/cv 5 ^ — 

. IE^*^±«g«t^5J:5l-7k-t 1 *SRUfc2 0 0 pp 
m©&lfe^4&£^tf*teMS , JcC> 1 . 5m 1 OT y 3 — 
hi, 3.2ml©*£:, 5 *<73^^flt b V * d a 

— S'+rSH-i'SStLfco «fcv-c» aoilKoh^^eDnix^ 
^-f^^.->(05P(*fc»4, wcRWco^-g-fiftEtc: l o 

Kim 1 ) tmz, 7m DSrDflgSJc^JDL, 

dmf -rMtmigi&<om&<nT v =i— h i^xmm 

mmt Lfc. 7 B&, 4**n© "Berlese" 

[0 0 5 1] HBJj&lS&Uk ■■ **«**SlA©W»S:$tf 
*»>ftv*L-r±*«r§fcv\fc. iM±9|i&lSIBJtta>e>£ftl 

fcTttri 5 0 p p m»fl^«8MfrS'»&£-trSiffl©T y 

£B l o o o ^<D^mM^^<D% 2 Jfiw^iii fcgsjbn L 
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L7c 0 

[0052] l.aM&s^JBfcPWwfiaw?**.^ 

4.&«jT6fe©£x.V 1 ' 
5. Ax.vtt«*5$*w5ev\ «J*>^£6*lfc. 
[0053] fclcmfedifiSSrED 3j£7cttED 5-fit 
10 ( A^LV^COlf ffi^lig 3 * fcfl 5 (C^-t--5 *3&3fl/8S) K 

[0 0 5 4] hvhOSJ7!7 3h?-gSI4^SI: I 

A 6 . 6 p p m<D±^Sfc«i^ 1 5 0 p p m'©^f$)-C4fe 

02 l B&K;&ifcf*l*/W&TL7ci:£, hvh©Ii5r 
20 2 4B©^4Ti?^Lfc. **J5 B&, ib&<nw.tzm*m 

[0 0 5 5] 17^T^'7A->i: ; ?x<n^aS)ST>*-l'^7 
*D 31 -XDffi^^r^ig-L/c 6 c m<0#(^ 1 5 0 p p mC5 

m&&m§i&<o7. om 1 wry 3— hiria-ci 0. o 

p p m<D±m&&lZ&m-tZ> i 5 l-^$*fc 0 JSfiS®) 
^^77*7ii't^L-fc. *t^i^3 HHMMSLfc 

7/7A->tSr*7ym &5E^Sr»«L,feo ^St>' 

©77*7 A ->Sr«i-*:»!>lz:HE«««[»Sr^/i'7* f s/ ^ 
tJia?«$*, ?£^l-MUTW^;$:^t77c 0 *&g<73 13 0 

[0 0 5 6] y^77'7Av'iS*7!73h7(^)aO ! 

-i , *77*7A->if^7y3 h^(=eo3M»-llil4 

1 SrUSS^n a-XOffi^Sr^L-fe 6 c m©#:(C}Sa 
X-2 0 p pm05±^jgg{^^-rSJ:p»-^ : ? ! fj$-y:fc t , 

ffimtto*. xm<Dm£2uift\zy?Tzf'7-ki>', ten 

0fl)W^7y7Av'-ffiife$tfc. 3 B Mt6 

ni^tcm. »©77*7A-7gtt5:ffIlt. 

sic, mvo<DT-7~7M>->m&*imu y^r-??^ 
t'f^77'7Av't^7>'m mft.m&w-TE.Ltco 

50 ^tt„ jSfjor^A^Sra-t-fcfel^aiSffiEttS:^ 
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[0 0 5 7] !7^7/7^->Ml^7!73(-!>(M 

[0 0 5 8] : WTW^0fi£fflj*-C- 

1 0 // g/M 1 *»&0. 1 6 u g//i 1 *-COS2fefSf*D 

o^/o^icfftlci /z l -f oS^&-£1--5. in 
1 g fc/c 5 5 0 0 u g 8 y g W/SgK:^ L 

fc„ «tS4*ASr«?J 2 7*CRt«$5 0%*B*j-®*i;:*§fS i L 

[0059] i&mmm •• -*mm<»^«>fr<oK$tmk 

<&®><d®l?^ 

TiCf&C, ^«f^^S(BA*/CA, SAW, MB 
B, HF, TBW> SCRW*/WXRW:l»CISt 

7 0~1 0 0%<75Sc5E^Sr#^.-5{k-o-^Sr(XT-)^-t"o 
[0 0 6 0] ^K©V^<oA^-ft^liS^=^JT*fc 
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9, 01Jx.tf, 4fc-£-#?2 4, 4 6, 4 7&t>*5 1 ftSIgS 
SlKUST' 1 0 0 p p rat?'=J3 0—7 0 %&B* U7t„ 
[0 0 6 1] 3E(C, #3S9Hfr&tttt, #***«>vn<o 
A^S. 0UxJiffi;frTI7 3 H?Sfcli-7^77Vl-^A 

[0062] *^?g-ft;^tt5it-{&<'^f | J'^T"t>a*o^r 

0—0. 5 p pmSfcfi^ttWTOSiI-g-r-^fflT-fo^o 
10 mmffi.RKOW>&mZ, #1)5 0 — 0. 0 5 p pm^tt^ 

1. 0-0. 0 1 p pmifcBtftKTOtJ^-Clffflr* 
[0 0 6 3] ±KKUM*L*4JC«^Lfcf&*-Ctt, * 

«Wfl:*»* s «* ©»«-dfc/i sna. i p p m (MM 
ttra*ttf©flS'S'*a* l/i, ooo, ooo U) <om 

mwt*>m<D®m. mmm*±i*^^3 >■«:, mi, 

0 0 0 V y hsU/h a (^UJfC+^*£) ©PtJiftlcS^ 
V>T, *?> 1 g/h a O^^^Jfe/l{-(St?>! ! f/^-f--5„ 

20 tot, |t|6. 2 5~5 0 0 ppm©Ilitili^6~ 

5 o o g/h a ±mnm<Dm<& y ±*m 

7. 5 cmlcS< 1 p p m©±Jg*tftl2, JE^ffl^SS/l! 
■Vt&Ml, 0 0 0 g/h a ^3*JSi-*. -hfE© 1 

p p m<D±mti&mZ$3 18c mW^SS/lCO^-g-f-tt**) 

1 6 6 g/h a CM(5t5. SSfel!f!tS*<E>4t^\ ^J&fC 
0. 2/x g/Ai 1 (200pp m)©^^^^® 1 ai 1 

fct) i o u x-emmvitbz<Dmm&iz&& v &&t lt 

*ij5 o— m 10 0 g/h a (0ia^iM&(::*fJ£-r3e 

[0 0 6 4] 
30 [^ 5 ] 



(12) 4#0fl¥l 0- 7 5 0 9 

21 22 

« 4 

7 0-1 0 0%©£i!f£ttB^*«:.*;ta 



/fbS% T7*U*s* gggfcttggflkk lOOnniq ±«ag2 1 kg/ha 
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BA*/CA 


SAW 


MBB 


HF 


TBW 


Noma (12) 


1 




X 


X 


X 


X 
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X 


X 


X 
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! X 
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X 


X 


X 




4 




X 




X 


X 




5 




X 




X 


X 




<> 




X 




X 


X 




7 




X 


X 


X 


X 
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8 




X 


X 


X 


X 
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9 




X 


X 


X 


X 
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10 




X 










11 




X 


X 


X 
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12 




X 




X 


X 
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13 


X 


X 








X 


14 




X 




X 


X 




12 




X 




X 


X 




16 




X 




X 


X 




17 




X 




X 


X 


X 


18 




X 


X 




X 


X 


19 




X 




X 






20 




X 


X 


X 


X 




21 




X 




X 


X 




22 


X 


X 




X 


X 




23 




X 






X 
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23 



24 



24 
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X 
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25 
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X 
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26 




X 
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X 




27 




X 






X 




28 
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X 


X 


X 
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29 
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X 




, 




30 




X 






X 




31 




X 






X 




32 




X 




X 
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33 










x 




34 




x 




x 




A. 


35 
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x 


x 






36 








x 
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x 




JO 




X 




x 
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x 
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SI/ 




x 




x 






Ai 




•y 




A. 










X 




A. 
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43 




X 




X 


X 




44 




x 


x 


X 






45 




X 


X 


X 


X 




46 




X 




X 


X 




47 




X 




X 


X 




48 




X 




X 


X 




49 




X 






X 




50 


X 


X 




X 




X 



[0 0 6 6] 2r8s.RtHMMft 

ifcSriHSrf <5. ^ot^iftll, 09*. tf, «iSff^ 
[0 0 6 7] «£oT, *5»Sf©*r*£»$r6Mfc-t-3fc 

tocoi^>-e;fo3„ »Bfo«iL-c»» *r***»e**;fc 
A*, Jt5g^ ttJBfr, zk&> ±«L 

[0 0 6 8] Wft-§-*tt»* L < IJ> h <> ^ n = ~> 
■A ">> Ai)^A->, ^^-/^i/, 

±s?w»£ 



12. flstt©SBW±*<feb<tt«# i f-X£±*, ft^-Sfcte 
[0 0 6 9] 5E{^ % ittbO-fk-a-^ltts V*< OjixDgpS 

io [0070] ^^co^if-ete. ik&m\&&< <om. 

ill, iJ-v^s'^ 5X7/, 5»;t^ 

[0 0 7 1] 3fc*W^*tt, »£tMM*teB& t> L< 

[0 0 7 2] ttS^ftS- i 5 »fe 

^*fctt^^ro?4, 0(1*. I3\ Ephestiaft 

An t h r e n u sl(t * ^7 As*> y *7 *S 
J*»s Tribo! i uma(3^^^- h^e K^rK S 
i tophi 1 u sI(3^/!)A-»3tliA c a r u 
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sa(^=)oawc»LT*s(i»-««"f"<5. 

[0 0 7 3] **W^»tt, gffi^Sfctt**^^* 

[0 0 7 4] igit4&£, v-nry. 09xtf, Re t i c 
ul i t e r m e s HL Heterotermes ?IL 
Coptoterme s «{C i 5*Sa»&Klfc-*-5 *:» 

[0 0 7 5] j»*Ttt, »T©»»l«l*fcf4«)©« 
A, ^*Sl> # gPi-^LTWar-foa:He 1 i o t h i 

s ?i % e.g.Heliothis virescens 
He 1 i o th i s armigera^. 
I/H eliothis z e a x Spodoptera 
@ N e.g.S.exempta^ S.frugiperd 

a N S.exiqua, S.littoralis 
^e>-3 hr>) % S.eridania (ft*7!7 3 ht?)R 
Z$M amestra conf igurata (s< — IfT 
!73 h^), Ear ia-s|, e.g.E. insulan 
a (^i/'y'i/^ ls$~$~&s*=*Jf) s Pectinopho 
r a 8L e.g.Pectinophora gossy 
p i e 1 1 a (17 * v O s t r i n i a e. 

g.O.nub i 1 a 1 i s (3 — n ^7^717/ 
#h Trichoplusia ni ^ ^ If ^r^? 
17 A r t o g e i aS(T^"^i/)s L a p h y g 
maSt/ya^), Agroti sWAma the 
s*t(a h^Ai/), Wi s e a n a U Ch 

i 1 oiM^^ty^l^f aW, Tryporyz 
a S5t>*D i a t r a e a h tf-fe >^=i £^ 

Sparganothi 
s pi 1 1 er i ani(^K>>W» Cydia po 
mo n e 1 1 a KU A r c h i p s@(M 

./N-^ar^f)^ Plutella xylostella 
(rn^^f)^ Bupalus piniarius > Ch 
eimatobia brumata^ Lithoco 
1 letis blancardel la > Hypon 
omeuta p a d e 1 1 a N Plutella ma 
cul ipenni s „ Ma lacosoma neu 
stria > Euproctis chrysorrh 

0 e a x LymantriaSs Bucculatri 
x thurberiella^Phyllocnis 
tis citrella^ E u x o a HL Felti 
a brassicae N Panolis fla mm e 
a N Prodenia litura.Carpoca 
psa pomonella N Pyrausta nu 
b i la 1 is N Ephestia kuehniel 

1 a N Gal leria mel Ionel 1 a , Ti 
neola b i s s e 1 I i e 1 1 a, Tinea p 
e 1 1 ionel 1 a N H,o fmannophi la 
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pseudospretella N Cacoecia 
podana^ Capus reticulana N C 
horistoneura fumiferana > C 
lys ia amb iguel 1 i s , Homona 
magna nime RUT ortix viridan 
a o 

[0 0 7 6] KT<o«MaB(¥A)^*a&t/4*A^a*U 
Tt3lT'fe5:Hypothenemus hampe i 
(n — y ^rty^^f Hy 1 e s i n u s 

10 AnthonomusgL e.g. x gr 

a n d i s {^r^T^V V ^ is) . A c a 1 y mm a ft 
(?!)^v'), L emaQL Psylliodes?t N 
Leptinotarsa decemlineata 
(nn 9 K^A^) % Di ab rot i caKh^^P 
=3 v^^-Y ->nJ\ vO x Gonocepha 1 u m®(— -fe 

AgriotesgL Limoniu 
sS^y^AC/), Dermolepida®, Po 
pi 1 1 i a ft, Heteronychu sSW^y 
Ai/)* Phaedon cochleariae(^7^ 
20 v'AA^), Ep i t r i xSK/^AvO, L i s s 
orhoptrus oryzophilus (tRU^!^ 

Me 1 i g e t h e sgW7y/NA'» > C e 
utorhynchusSL Rhynchophoru 
sWC osmopol i t e s gH-^^^-A v'K An 
obium punctatum, Rhizopert 
ha d o m i n i c a , Bruchidius obt 
ectus^Acanthoscelides obt 
ectus > Hylotrupes b a j u 1 u s , 
A g e lastica alni^Psylliode 
30 s chrysocephala x Epilachna 
var ives t i s N Atomar ia 8L O r y z 
aephi lus sur inamensis. Si t 
ophilusg[ N Otiorrhynchus su 
lcatus > Cosmoplites sordid 
us, Ceuthorrhynchus assimi 
1 is, Hypera p o s t i c a , Dermes 
t e sSs Trogodermafi, Anthrenu 
si, AttagenusSL L y c t u s fl, Ma 1 
igethes a e n e u s , Pt inu Ni 
40 ptus hololeucrus, Gibbium p 
syl 1 i o d e s , Tribol iu mS, T e n e 
brio mol i t o r , Conoderu sS, M 
elolontha melolontha,Amph 
imallon solstitialis Rl£C o s 
telytra zealandica Q 

[0 0 7 7] yT<o¥I a 3 RXfFfl&B. B ) 1-2* 

LT^*gST*fo5 : P s y I 1 a 9, Berai s i a?i 
TrialeurodesSL Aphis 8L M y z u 
s Megoura viciae,Phyllox 
50 erafi, Adelgesll, Phorodonhu 
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mul i (^^7'^yW*7/7Ay), A e n e o 
1 ami all Nepho t e t t i x«M*3 = 
-<) % EmpoascaflL Ni laparvata 
fl x PerkinsiellaQu Py r i 1 1 ai, 
A o n i d i e 1 1 a M(TA $4 13 7 ^ ) , C o c c 
u s §L Pseucoccusfi.Helopelti 
si(^^h^), Lygu sfi Dysderc 
u s flu OxycarenusSL N e z a r a 8U E 
urygasterfiLPiesma quadrat 
a^Cimex lectularius.Rhodn 
ius prolixus ifct^T riatomaSLA 
spiodiotus hederae^ Aeurod 
es brassicae N Brevicoryne b 
rassicae N Cryptomyzus ribi 
s x D o r a 1 i s fabae. Dora lis po 
mi.Eriosoma lanigeru m N H y a 
lopterus arundinis. Macros 
iphum a v e n a e % Phorodon humu 
1 i % Rhopalosiphum p a d i . Eus 
eel is bilobatus. Nephotett 
ix cincticeps > Lecanium cor 
ni > Saissetia o 1 e a e % Laodel 
phax striatellus 0 
[0 0 7 8] KT^JBBfflBI-*rL"C*rSb-C*)<5:A t h 
a 1 i aS&tfC e p h u s8(t^), A t t a« 
(^N^f-y TV k Dipr ionS, Hopolocam 
p a 8L Las ius S% Monomo r i u mSL P 
ol i s t e s S> V e s p a S N Vespula SX 
t^Solenopsisflo 
[0 0 7 9] JKT<0»Jjaa*C*rur*3»-Cfc5:D e 1 
i al(^^^^», Atherigon aS&T>*Ch 
1 o r o p s flu SarcophagaSL Musca 
P h o r m i a 8L A e d e s Ss Anophel 
e s?I s S i m u 1 i u mSK^^r'^k P h y t o m 
y z aS(/N^^]j Av/), C e r a t i t i sK^a' 
-=c.) N Cu 1 exi, Drosophila melan 
ogaster > Ceratitis capitat 
a^Dacus oleae N Tipula palu 
d o s a % Ca 1 1 iphora erythroce 
p h a 1 a x L u c i 1 i a 8, Chrysomyia 
S s CuterebraSL Gastrophi lus 
HyppoboscaS> StomoxysfiL O 
e s t r u s S> Hypod e rma T a b a n u 
sflt, F a n n i a S> Bibiohortulanu 
s ^ Oscinella frit, Phorbia 
SL Pegomyia hyoscyani c 
[0 0 8 0] £l~T<Dlf&M&\Z& LtWJ!)T*fe5 : T h r 
ips tabaci.Hercinothrips f 
emora 1 i sMFr ank 1 iniel la So 
[0 0 8 1] SAT<DW.&E\Zttl,T&$hT-hZ>:'L o c 
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u s t a &Z>*S chi stocerca HU-Y ^^SU* 
ajj-p^k G r y 1 1 u s S&t>'A ch e tafi e . 
g., Blatta oriental is, Perip 
laneta americana, Leucopha 
ea m a d e r a e N Blatel la german 
ica.Acheta domesticus x Gry 
1 lota lpal N Locusta migrato 
r ia migra tor ioides N Me lano 
plus differential i sJkZFS c h i 
10 stocerca gregaria Q 

[0 0 8 2] «T^fl^UtitfcS:Smi 
n t h u r u s SL&T/O nychiurusKh tT^N 
J*is* K3rk Periplneta MRX/B 1 a t t 
e 1 a«<=f*:^y) 0 

[0 0 8 3] K7^@MUtg)tfc5:Od o 
ntotermesS. Reticuletermes 
S, Co p t o t e r me si('>n7!)) B 
[0 0 8 4] «TO?ffl|I^LTf^-efo5 : F o r 
t i c u 1 a Mi'^^ J±-»o 
20 [0 0 8 5] ^^{cS^TiJ^TCOSP^ift^i-^ IT* 
W5:Ac a r i (>^~k e.g.. Tetrany 
chusQL PanonychusS. Bryobia 
SC'^*— k Orni thonyssusKHi^ 
~k Eriophye sS(7^=)XtfP o 1 y p 
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isma saccharia Q 
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loxera vastatrix, Pemphigus 
30 SL Pediculus humanus corpor 
i s x Haema top inus S&tKL i n o g n a 
thus So 

[0 0 8 8] «T^@Wtr^T'fc5 : T r i 
chodectes fURt^D ama 1 i n e a So 

[0 0 8 9] SkT<Of&mn\ZttVX^%n?3bZ>:X e n 
opsylla cheopis JfkXfC e r a t o p h 
y 1 1 u sS, 

1 a n i u 1 u sS(^.*^k Scuti gerel 1 
40 aiffi^), On i s c u s«(*v*9 5)XU*T r i 
o p sl(f^l) 0 

[0 0 9 0] £JLT'0*WIS^JtLT*^b"e*>5:On i 
seus asel 1 u s N Armadi l 1 idiu 
m vulgar eSt>'P orcellio scabe 
r o 

[0 0 9 1] SXT<DmfflmiZttLX^%)X*3bZ>:G e o 
phi lus carpophagus SI^S c u t i 
gera spex D 

[0 0 9 2] #**fcttBSKS»4«ft*fctt 
50 «t*Srig^te:^-r5^*rcitt«BSi4. 



29 

tS?g^*> MitfMe loidogynetfe.g., 
M. incogni ta); ^SIHA, MxJiG 1 o b o 
d e r afl(e. g. % G. ros toch i ens i 
s);Heteroderai(e.g (> H. avena 
e);Radopholusff(e.g.v R. s imi 1 
is); mmM^ #Jx.tf P ratylenchusi 
( e . g. > P.pratensisK Belonola 
i mu si(e. g. N B.graci 1 i s) % Tyle 
nchulus®(e.g. x T. semipenetra 
ns) s RotylenchulusiCe.g., R. r 
eniformis), RotylenchusfI(R. 
robustus) % Hel icotylenchus 
H(e. g. N H. m u 1 t i c inc tus) x Hemi 
cycl iophora|(e.g n H. graci 1 i 
s) x Cr i conemo i desf£(e.g. x C. s i 
mi 1 is) v TrichodorusfI(e.g. x T. 
primitivus); i8S&, #]xJ:f X i p h 

i nemai(e.g. s X. d i vers i cauda 
t u mK Long i do rusHKe. g. x L. e 1 o 
nga ru s) % Hop 1 o 1 a imu sl(e. g. % 
H. corona tusK Aphelenchoide 
s ffi( e . g. s A. r i z e m a — bo s i % A.b e s 
s e y i ) ; ^JkX**) h^V>tt M*ltfD i 

tyl enchusi(D.dipsac i) D 

[0093] &mw)Vo. m^^vmm, m^-xxw 

#Jx.tfr>C *-*\ 7*. 

g . , I x o d e s SL Boophi lus|(e.g. N 
Boophi lus microplusK Ambly 

0 m m a fit, Hya 1 omma Rhipiceph 
a lus$K(e.g. % Rhipicephalus ap 
pendiculatusK Haemaphysa 1 

1 s Dermacentor S> O r n i t h o d 
orusf£(e.g..* Ornithodorus mou 
bat a)SW^ft^^(e. g.. Dama 1 i n i 
ai(Dermahyssus g a 1 1 i n a e K S 
arcoptesi(e.g. N Sarcoptes sc 
abiei) > PsoroptesQL Choriop 

t e s Sn D e m o d e x |S X E-utrombicul 
a W ; MM @(e.g. N A e d e s 8L Anophe 1 
e s i s Muscat Hyp'odermai, Ga s 
terophi lusSL Simul iu mi) ; 
g(e.g., TriatomafI); tr^J % (e. g. % 
Damal i n i ag N L i n o gn a t h u si) ; 
RI^S B ( e . g . , Ctenochephal ides 
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W ; MM @(e.g. N Periplanetai, BI 
a t e i 1 a ft) ; @ ( e . g . , Mono m or i u 
m pharaonis) e 

[0094] uT(D^m&%wMti-znm f g!& i yk& 

LT^f$lT*£>3: Trichostrongyli 
d a e ?4<^^£Mn Nippostrongylus b 
rasi 1 iensis > Trichinel la s 
p i ra 1 i s N Haemonchus contor 
tus N Trichostrongylus colu 
10 brioformis^Nematodirus ba 
tus s Ostertagis circumcinc 
ta N Trichostrongylus a x e i ^ 
C o o p e r i a ?HRtKH ymenolepis na 
n a ; 

siT<oi^±m^3 srjcsia t -r 5 mm <oki&&w&^ 

"C£><5 :EimeriaSi(e.g. % Eimeria t 
enel 1 a, Eimeria acervul in 
a N Eimeria brunetti, Eimeri 
a maxima JklfE imeria necatri 
20 x K Trypanosoms c r u z i x Leish 
a m i n i a flu Plasmodiu mi, Babes 
i sg N TrichomonadidaeflLHist 
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ma i N Entamoeba histolytica 
MTh e i 1 e r i a io 

[0095] ^ma. mm^^t < > ^*&m<D?&{ I ) 

30 [0 0 9 6] *Z£WJjlfcX*ns m&.Wl®)%r\^& 1>L< 

-/pfcfc t» ?%mk&®>m o.oo5kgH»i5kg 
m^-t^^m^^rnxn. h^t^^mmmxm 

x t> m^mmmx&M-tz itw^^^t l 

^«O*Sft|RffiJ|oj;5if*LV^HH:*5J0. 0 1kg 
/h a -*tj2 k g/h a T-&5 0 

[0097] *s^»*±*e#tto*&, -m^mi: 
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31 

«M* «*» * ttttttttfc T-«^89 fcffiffi L T t J; < , * 

[0 0 9 8] **£4fcBfr»*ifc-CB:JE»c, tt^<o^*ss 

ti^ HI-, 4s9snfls«-tticj:5#*£4fel^Mdrifc-c 

a-T l-J£>H§ $ ^fcStS-fk-g-^tt-t" ©aSf^ffl I- <t o 
«*Pl«5a** fcttJB*J»* fc J: o T«» |£*rr S ft* 

[0099] &&mk-&voRxy*:<otizmiz.£z>mw£.m 
it, mm-*-*, r-fz-r'tm* 

curcurbits, \s& ^■''^^ h "V h^fc 

^7r4t'), 4km^t&(3K, t— , 337, ^-r 

fetttlttigUIMtflll 05*. gr«, Hr^, 

:/K**», iS^, BB*7c«:4fcE©7E#, IF 

ttiMtf)#ft>S. 
[0 10 0] *7c, Am*#\ ftjR 

[0 10 1] ^Bu ffie*/ctt^Xjgn D pi: Lfc» 

*f =* fee = * y * a ->©ft^*» & fitai-r 5 *■ » . 

[0102] JEfc, **M^**Jj:t/-t<D{6ffl*«fe 
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it. f Slcf 4t5 M fcRft t L.<tt»Jh 
10 [0103] MIC* **W'fk'S"*tt% E i m e r i a 

tit, s^i^v^^AffitOlg^W^-gS^fcttP**^®! 

[0 10 4] «Ttr»4*3SWiaj«*S:«WF^«b*fcHtf^ 

[0 10 5] «WW, «*i3«, °SM 

M i> b < tt?&»J , * fc tt^*fBSfigfe t> L < tt^ T'-fe A*t 

mm. mm, Mmm*±tAmmx'±mi>^<tzm**& 

40 mttmm-tZo 

[0106] 05s»i^, j§B®vo-&tc\-ii%£.mmzm^ 

*»«r**i-5lBj*»t#«P» 8P*feBJWf»4t 

jh. ^y-^a. ->-t^-jw, ^y--A 

10 i?3o 
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[0 10 7] #S±«j#«f&+5*fflW»»£fctt4$J£ 

mm, mx.t£&if9&&. **t, susjbiRu eft 
mm&i, ?y yy^—m. mtmi>L 

5. 

[0 10 8] ^I^LTte, *««r«*i--5'v=4*!fa 

£>i-{£tf£*M#3o *aj*^tt, flE«o*@f, irttu< 

ten&#i,&z>o r*i&<wBj*«btt, *«bj*^t**^ 
. < t <> i ««©#«£©,}; 5 ft*3§?>Hfc3-^£, i as 
fcfi^;ft^±©te©*Si£t4j£# A fc>*T£ fetter 
-&$-frT^#-r-5o ffi*ttJ«»i: L-Ctt«*.tf, ^5£© 

let o tps $ tts r tt 6) omi&m i>#%9!©-sb-c*> 

So 

[0109] rjit>©a^tett4t, G^^-r k» ^ 
*jw» »aew» «®h* msmm\z&jr=.m 
t ^T&m-rztz), sfej&w, f*#xi<*K:*ifi&.ii: 

3W) , 4->*flKMfe AT© i 5 fcffll©ffiS©j*£\ 

©^&©^Sj*#£r^#L*3„ 
■5. 

[oiio] mm*m«mmttmamtXs *p 

[Olii] fftHMMJ&fettA4tt30S154iB/£fe 
tcBLfclNMfeSrfttr. 

[0 112] gPg^Stl^Wt ll«±0-K 
5fc(I)©<ffc-£*gJ§\ EEX2: LTfFS^^-5fe«:*fcB:=t 

», *^-tA«, «t» v *au m%>mm'k&, m 
a**B«©#»tt*.*d(b o i u s)sfc«te©^&tt 

Ttjxb L-cPKStta. rntjtJ^fnt, 
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§S*tai§S*K'fc*-M s Oi$Jfc, i-v/i/i?3 >tL< 

io [0114] astt&vju^fWfca-^sttsiBfifetttt, 

Win* 9 5 ? * ^) i 5 *> <5„ 
[0 115] S5S»^©B5B*l-iSUfcBtf*fctt^{*:w 
^fifii, iS*fcli^W-h©— jRs£( i )<n>\Y&mk^ 

©fe)Sf fctt«R?B £ S tt^„ 

20 [o l l 6] *ftmX'&m&tiZ>'(k&Vo<v^$)te&.RIR} 

0 5Sfi%~if^9 5*fl:%©l«£;±©*:^^©^-5a^ 
^•t, *tJlSS~*t9 5SS%©lffi£Ub©!3ffc**:te 
?^flsffi#£, ffi^, ^0. l%~^5 0%©l««_k 

[0117] ^wiWHJUs^r, rffi^j isiBB, 

[0 118] fifftt, 0iJ^»is ^ x ^*fc 

H-(Mx.lf7^!>At), ibf^MaKM. Mitf** 

±, !)V8=*^A, ^fcliPiiUxtt^ 
-#^^7 s/ ^ ; Tk^tt^* y > «flBx !7 y ? * ; * 

fc« littler & 3, r©i 5<cB^*a^»iBifa©^ 

50 feWSr**L», Bfl£©*&«-tt-ixfc***i»lo«lte 
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[0119] 7j< ; 7^~^, 

bTo y K> ; m\L** ; fc ^*fctt-t® t> J: 

[0 12 0] #ffigte£ijfi, ^^yS^ttt^^I 

y^vgs^ y ^;i'*ygsi > 7x^ — ^^./-w^^s? 
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•>Kt7xy —A- 1 COSiSg-g-^O y >"®?^.X7VK JJ|fl£ 

[0121] *%9MSj£4&f±XJi:, 
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tr =/pt^3— 7u*fcHtf y g£g?tr=vK 3?*s y 
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^&.vcf~ tctiy'^~>T >"?a — <o <t 5 temmmn, 
t y if y ^ssspk r fctt^n 7 * o ~>t-v^ 

[0122] ffi&m®. ffi^iHi, mmyv&tct£i%£. 

x*S< I ) 0^fe%^tf5Ml5lJ* fc, *7J#J 
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fctt77 7*-fe-/u»s, Bfe**fett»E7itSr— ^»ra«is-r5 
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mmmt^tc sljb, ^7w^ 3 ^ 

[0 12 7] Rffl*fctt^Stt*ffi*J<Z>7B«Stf> 
50 «ittafiE»tt*:fiH*l 5 fi*%~*t 8 0 fig%CDW^fi£ 
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[0129] -nco7K^ii?s*^tt3i-7>'i'i?3 
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[0 13 0] Mlc£oTllUil3ft»2affi«»ttHu 
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[0 13 1] *fc»(*fctttfc*/Bl&ffl)B:a#tt % Ml 
0 Sfi%~M 8 o MA%(om^}^t, M 2 0 %~M 9 
0 9/ 0 ©|l#:S#:i: % M0%~M5%©S$B3!li:, 1*13% 
1 0 % (Dftl&m h U Kftt& 0 % 

8 0 %© 1 ««±©££MRlJ t /*rt:ttte©a&bD 
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^j^tf iii%~2 omM%<Dfcbmk£Ttz>i>\ &it 
[0133] mmj8M<DmB t <oiii$ii8t&v>ftm± (* 

j&fcMO. 0 0 5~Ml 5 k g/h a % if 

^u<tt^jo. o i~M2 k g/h » ©effl-c*>3 D se 

5*tf#£*©WI*U:tt#£ft5fflJ«tttt» MO.oo 
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o.ooi it%~»3ii%o i ffi£i±©— jses;( i ) 

M5E^)ttil^tt. M 5 If%~» 9 0 ff * L < 
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[0 13 5] Af^s iSA, ift^f^fcttM^ifeEtr 
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fifi%~M 2 o fifi-%© i s«±©-«A( i ) <ott& t & 
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•g-^©igS^jg^tt*-lO. 0 0 0 1 p p m~£) 2 0 p p 
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< o.oi i . o mA%(o i m&,±<o— ® 

5*; ( I ) O-ffc^ £ L X v > 5» 

[0136] ^mmm^mo, &a*itts&&*ita. 
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A e r o s i 1 
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[0 13 9] HSW4B 

7 % 
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[0140] Mlfoffll C 
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J£0ijT*ISgc L fc <fc 5 I ) 0Mfc-&* &&&&& t IT 

HBBtttt * fc tti^^Kj^o i 5 ***** Sr B»-#-<5 » 

fc^(^OflJ^ttt-^T®g%Tv^:LTV^^)(^^p D p^ 
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3 0.0% 
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[0143] ^mm 4 F 

3 0 % 
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0 k gfcfcU^l. 2-1 2m 1 0*ffliT*aPft 
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5 o % 
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(54) [Title of the Invention] Novel Pesticide 
(57) [Abstract] 

[Problem] To provide a pesticide having a relatively simple 
chemical formula easily prepared from an intermediate and a 
starting material which are known and/or easily available and 
are mostly inexpensive. 

[Means for Solution] A novel pesticide of the formula (I) 
having an activity against a wide range of pests. 
[Ka 1] 



Y 
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[Claims] 

[Claim 1] A 1-arylpyrazole derivative represented by the 
formula ( I ) : 
[Ka 1] 



[wherein 

R x is selected from the group consisting of cyano, 
nitro, halogen, formyl and alkylcarbonyl , 

R 2 is selected from the group consisting of halogen, 
alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, thiocyanato, 
unsubstituted or mono- or di-alkyl-substituted sulfamoyl, 
unsubstituted or mono- or di-alkyl-substituted 
aminocarbonyl, alkoxycarbonyl , or unsubstituted or 
substituted R u S(0) n {wherein n is 0, 1 or 2 and Rn is 
alkyl, haloalkyl, cycloalkyl, halocycloalkyl , 
cycloalkylalkyl or halocycloalkylalkyl } , 

R 3 is selected from the group consisting of hydrogen, 
alkyl, alkoxyalkyl, propargyl, allylalkoxycarbonyl , benzyl, 
alkylcarbonyl and -C (O) C ( R 4 ) (R 5 ) (Re) , 

R 4 is selected from the group consisting of hydrogen, 
alkyl, haloalkyl, halogen, and phenyl unsubstituted or 
substituted with 1 to 5 groups selected from halogen, alkyl, 
alkoxy, haloalkoxy, cyano, nitro and haloalkyl, 



Y 




2 



R 5 is selected from the group consisting of hydrogen, 
alkyl, haloalkyl, halogen, haloalkoxyalkyl , alkyl-S(0) z - 
alkyl (z = 0, 1, 2), alkoxy (alkoxy ) a alkyl (a = 0 to 4), OH, 
alkyl-OC (O) -alkyl, and alkoxy, 

or R 4 and R 5 together form a 3- to 7-membered ring 
system having 0 to 2 heteroatoms, 

R 6 is selected from the group consisting of alkoxy, 
haloalkoxy or alkoxy (alkoxy ) b {wherein b is from 1 to 4 } or 
haloalkoxy (alkoxy) b {wherein b is from 1 to 4 } or hydroxy, 

R 7 is selected from the group consisting of hydrogen, 
halogen, or linear or branched Ci to C 8 alkyl and alkoxy, 

R 8 and Rio each independently represents hydrogen or 
fluorine, 

Y is selected from the group consisting of O and S, 
R 9 is selected from the group consisting of halogen, 
alkyl, haloalkyl, alkoxy, haloalkoxy, cyano, nitro, 
alkylcarbonyl, haloalkylcarbonyl , alkyl-S(0) a or haloalkyl- 
S(0) a , 

X. represents nitrogen atom (N) or C-R12, wherein R i2 
represents hydrogen, halogen, cyano, nitro, Ci to C 8 alkyl, 
alkylthio or alkoxy] 

or a pesticidally acceptable salt thereof. 
[Claim 2] The compound according to claim 1, wherein 
R x represents cyano or halogen, 

R 2 represents RnS(0) n , wherein n is 0, 1 or 2 and Rn 
is alkyl or haloalkyl, 

R 3 represents hydrogen or alkyl, 
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"I 



R 4 is selected from the group consisting of hydrogen, 
alkyl, and phenyl unsubst ituted or substituted with 1 to 5 
groups selected from halogen, alkyl, alkoxy, haloalkoxy, 
cyano, nitro and haloalkyl, 

R 5 represents hydrogen or alkyl, 

or R 4 and R 5 together form a 3- to 7-membered ring, 

R 6 is selected from the group consisting of alkoxy, 
haloalkoxy, alkoxy (alkoxy) b {wherein b is from 1 to 4 }, or 
haloalkoxy (alkoxy) b {wherein b is from 1 to 4 } , 

R 7 is selected from the group consisting of hydrogen, 
halogen or alkyl, 

R 9 is selected from the group consisting of halogen, 
alkyl, haloalkyl or haloalkoxy, 

Y is 0, and 

X represents nitrogen atom or C-R12, wherein R i2 is 
selected from the group consisting of hydrogen, halogen, 
cyano, alkyl, alkylthio or alkoxy. 

[Claim 3] The compound according to claim 1 or 2, wherein 
R ± represents cyano, 

R 2 represents R u S(0) n / wherein n is 0, 1 or 2 and Rn 
is alkyl or haloalkyl, 

R 4 represents hydrogen or alkyl, 
R 5 represents hydrogen or alkyl, 

or R 4 and R 5 together form a 3- to 7-membered ring, 
R 6 represents alkoxy (alkoxy) b {wherein b is from 1 to 

4}, 
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T 

R 7 is selected from the group consisting of hydrogen, 
halogen or alkyl, 

R 9 is selected from the group consisting of halogen, 
alkyl, haloalkyl or haloalkoxy, and 

X represents nitrogen atom or C-R12, wherein R i2 is 
selected from the group consisting of hydrogen, halogen, 
cyano, alkyl, alkylthio or alkoxy. 

[Claim 4] A pesticide composition comprising an effective 
amount of a 1-arylpyrazole of the formula (I) according to 
any one of claim 1 to 3 or a pesticidally acceptable salt 
thereof together with a pesticidally acceptable diluent or 
carrier . 

[Claim 5] A method for controlling pests at one locus, 
wherein the locus is treated with an effective amount of a 
1-arylpyrazole of the formula (I) according to any one of 
claim 1 to 4 or a pesticidally acceptable salt thereof. 
[Claim 6] The method according to claim 5, wherein the 
locus is an area used or to be used for growing crops. 
[Claim 7] A 1-arylpyrazole of the formula (I) according to 
any one of claim 1 to 3 or a pesticidally acceptable salt 
thereof which is used for production of a remedy for 
infection with an arthropod or helminth. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
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The present invention relates to a novel l-aryl-5- 

(substituted alkyl (thio) amido) pyrazole and a process for 

producing the same. The invention further relates to a 

composition containing the above compound and a method of 

using the above compound for controlling pests such as 

arthropods, nematodes, helminths or protozoan. The 

invention particularly relates to a use of the above 

compound or composition as a pesticide for controlling an 

anthropod, especially an insect by feeding or systemic 

action . 
[0002] 

[Prior Art] 

It is known that various 1- ( substituted phenyl or 
pyridyl) -5- (substituted alkyl (thioamido) pyrazole compounds 
exhibit plural different kinds of pesticidal activity such 
as herbicides, plant growth regulators, insecticides, and 
nematicides. Therefore, it is obvious that various 
compounds of 1-arylpyrazole classes may have extremely 
diversified biological activities. 
[0003] 

European Patent Application Nos . 295,117, 234,119, 
295,118 and 350,311 disclose l-phenyl-5- ( substituted 
amino) pyrazole compounds for controlling pests such as 
arthropods, nematodes, helminthes or protozoan. The 
compounds of the invention are not disclosed or suggested 
in the prior art. 
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[0004] 

[Problems that the Invention is to Solve and Means for 
Solving the problems] 

The invention provides a 1-arylpyrazole derivative 
represented by the formula (I) : 
[0005] 
[Ka 2] 



[0006] 
[wherein 

R x is selected from the group consisting of cyano, 
nitro, halogen, formyl and alkylcarbonyl , 

R 2 is selected from the group consisting of halogen, 
alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, thiocyanato, 
unsubstituted or mono- or di-alkyl-substituted sulfamoyl, 
unsubstituted or mono- or di-alkyl-substituted 
aminocarbonyl, alkoxycarbonyl , or unsubstituted or 
substituted R u S(0) n {wherein n is 0, 1 or 2 and Rn is 
alkyl, haloalkyl, cycloalkyl, halocycloalkyl , 
cycloalkylalkyl or halocycloalkylalkyl } , 

R 3 is selected from the group consisting of hydrogen, 
alkyl, alkoxyalkyl, propargyl, allylalkoxycarbonyl , benzyl, 
alkylcarbonyl and -C(0)C(R 4 ) (R 5 ) (Re), 



Y 




(II 
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R 4 is selected from the group consisting of hydrogen, 
alkyl, haloalkyl, halogen, and phenyl unsubstituted or 
substituted with 1 to 5 groups selected from halogen, alkyl, 
alkoxy, haloalkoxy, cyano, nitro and haloalkyl, 

R 5 is selected from the group consisting of hydrogen, 
alkyl, haloalkyl, halogen, haloalkoxyalkyl , alkyl-S (0) z - 
alkyl (z = 0, 1, 2), alkoxy (alkoxy ) a alkyl (a = 0 to 4), OH, 
alkyl-OC (O) -alkyl, and alkoxy, 

or R 4 and R 5 together form a 3- to 7-membered ring 
system having 0 to 2 heteroatoms, 

R 6 is selected from the group consisting of alkoxy, 
haloalkoxy or alkoxy (alkoxy ) b {wherein b is from 1 to 4 } or 
haloalkoxy (alkoxy) b {wherein b is from 1 to 4 } or hydroxy, 

R 7 is selected from the group consisting of hydrogen, 
halogen, or linear or branched Ci to C 8 alkyl and alkoxy, 

R 8 and Rio each independently represents hydrogen or 
fluorine, 

Y is selected from the group consisting of O and S, 
R 9 is selected from the group consisting of halogen, 
alkyl, haloalkyl, alkoxy, haloalkoxy, cyano, nitro, 
alkylcarbonyl, haloalkylcarbonyl, alkyl-S (0) a or haloalkyl- 

S (0) a , 

X represents nitrogen atom (N) or C-R12, wherein R 12 
represents hydrogen, halogen, cyano, nitro, Ci to C 8 alkyl, 
alkylthio or alkoxy] 

or a pesticidally acceptable salt thereof. 
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[0007] 

In the description in the above or below, the terms 
"alkyl", "haloalkyl", "alkoxy", "haloalkoxy" and 
"alkylthio" mean linear or branched lower alkyl carbon 
chains, and, unless otherwise noted, contains 1 to 6 carbon 
atoms, preferably 1 to 4 carbon atoms. The term 
"cycloalkyl" means a carbocyclic structure having 3 to 7 
atoms optionally intercepted by one or more heteroatoms . 
The term "cycloalkylalkyl" means a cycloalkyl bonded to a 
pyrazole ring via a carbon chain comprising 1 to 4 carbon 
atoms. The prefix "halo" fixed before alkyl such as 
"haloalkyl" means that the alkyl group contains one or more 
atoms selected from the group consisting of chlorine, 
fluorine, bromine and iodine. The term "pesticidally 
acceptable salt" means a salt whose anion is known and 
which is acceptable in the art for the formation of a salt 
for agriculture or horticulture. The salt is preferably 
water-soluble. Suitable salts formed from acidic compounds 
of the formula (I), i.e., compounds containing one or more 
amide groups and bases include alkali metal (e.g., sodium 
and potassium) salts, alkaline earth metal (e.g., calcium 
and magnesium) salts, and ammonium and amine (e.g., 
diethanolamine, triethanolamine, octylamine, 
dioctylmethylamine and morpholine) salts. 

When the compounds of the formula (I) are referred 
to in the present specification, it is understood that the 
compounds referred to may contain salts thereof depending 
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on the context. In some cases, substituents R x to R i2 may 
cause optical isomerism or stereoisomerism. Such isomers 
are all included in the invention. 
[0008] 

Preferred compound of the formula (I) is a compound 
having one or more characteristics consisting of: 
Ri represents cyano or halogen, 

R 2 represents RnS(0) n , wherein n is 0, 1 or 2 and Rn 
is alkyl or haloalkyl, 

R 3 represents hydrogen or alkyl, 

R 4 is selected from the group consisting of hydrogen, 
alkyl, and phenyl unsubstituted or substituted with 1 to 5 
groups selected from halogen, alkyl, alkoxy, haloalkoxy, 
cyano, nitro and haloalkyl, 

R 5 represents hydrogen or alkyl, 

or R 4 and R 5 together form a 3- to 7-membered ring, 

R 6 is selected from the group consisting of alkoxy, 
haloalkoxy, alkoxy (alkoxy ) b {wherein b is from 1 to 4 }, or 
haloalkoxy (alkoxy)b {wherein b is from 1 to 4}, 

R 7 is selected from the group consisting of hydrogen, 
halogen or alkyl, 

R 9 is selected from the group consisting of halogen, 

alkyl, haloalkyl or haloalkoxy, 
Y is O, and 

X represents nitrogen atom or C-R12, wherein R i2 is 
selected from the group consisting of hydrogen, halogen, 
cyano, alkyl, alkylthio or alkoxy. 
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[0009] 

Particularly preferred compound of the formula (I) 
is a compound wherein 

R x represents cyano, 

R 2 represents RnS(0) n , wherein n is 0, 1 or 2 and R n 
is alkyl or haloalkyl, 

R 4 represents hydrogen or alkyl, 
R 5 represents hydrogen or alkyl, 

or R 4 and R 5 together form a 3- to 7-membered ring, 
R 6 represents alkoxy (alkoxy) b {wherein b is from 1 to 

4}, 

R 7 is selected from the group consisting of hydrogen, 
halogen or alkyl, 

R 9 is selected from the group consisting of halogen, 
alkyl, haloalkyl or haloalkoxy, and 

X represents nitrogen atom or C-R12, wherein R 12 is 
selected from the group consisting of hydrogen, halogen, 
cyano, alkyl, alkylthio or alkoxy. 
[0010] 

One object of the invention is to provide a novel 
pesticide . 
[0011] 

Other object of the invention is to provide a 
pesticide having a relatively simple chemical formula, 
which is easily prepared from intermediates and starting 
materials known and/or easily available and mostly 
inexpensive . 
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[0012] 

A third object of the invention is to provide a 
pesticidal composition to be used for controlling 
arthropods, especially insects, plant nematodes, or 
helminthes or protozoan, particularly in agricultural or 
horticultural crops, forestry, veterinary medicine or 
livestock husbandry, or in public health, and a method of 
using the same. 
[0013] 

A fourth object of the invention is to provide a 
very active compound having a broad spectrum pesticidal 
activity, as well as a compound having a selective special 
activity, e.g., aphicidal, miticidal, foliar insecticidal , 
soil insecticidal and nematicidal, systemic or antifeeding 
action, or a pesticidal activity via seed treatment. 
[0014] 

A fifth object of the invention is to provide a 
compound having a substantially enhanced and more rapid 
activity, especially against insects and more particularly 
insects in their larval stages by systemic action. 
[0015] 

A sixth object of the invention is to provide a 
compound having an improved penetration (greater and faste 
penetration) into pest species when topically applied and 
thus to provide improved migration of the compound to the 
pesticidal site(s) of action in the pest body. 
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[0016] 

Another object of the invention is to provide a 
compound having a high activity and improved safety to the 
user and the environment, which is obtainable by 
optimization of chemical, physical and biological 
properties such as solubility, melting point, stability, 
and electronic and steric parameters. 
[0017] 

The above and other objects of the invention are 
obvious from the detailed description of the invention and 
are achieved, in whole or in part, by the invention. 
[0018] 

[Mode for Carrying Out the Invention] 

The compounds of the formula (I) can be prepared by 
the application or adaptation of known methods (i.e., 
methods heretofore used or described in the chemical 
literature and known those skilled in the art of chemical 

m 

synthesis. Those skilled in the art are to have knowledge 

for dealing with Chemical Abstracts) . 

[0019] 

The compound of the formula (I) chemically described 
as an amide is prepared, for example, from an aminopyrazole 
of the formula (II) and an acid halide of the formula (III) 
according to the following reaction: 
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[0020] 
[Ka 3] 



o 




[0021] 

The acid halide of the formula (III) or the 
corresponding acid is also a commonly known compound in 
organic chemistry, and is commercially available or can be 
prepared from such a commercially available compound 
according to methods known by those skilled in the art of 
chemical synthesis . 
[0022] 

The reaction is preferably carried out in the 
presence of a suitable reaction auxiliary agent. The 
suitable auxiliary agent may be an organic or inorganic 
base, for example, triethylamine , dimethylaminopyridine , 
pyridine or potassium carbonate. For the bonding reaction, 
a relatively wide range of reaction temperature can be 
employed. In general, the reaction temperature to be used 
ranges from about 20°C to about 150°C, preferably about 40°C 
to about 90°C. The acid halide of the formula (III) may be 
generally used in an amount of 1.0 to 5.0 molar equivalents, 
preferably 1.0 to 1.5 molar equivalents and the reaction 
auxiliary agent may be used in an amount of 1.0 to 5.0 
molar equivalents, preferably 1.0 to 1.5 molar equivalents. 



14 



A suitable diluent for carrying out the process is 
typically an aprotic inert organic solvent and examples 
thereof include aliphatic, alicyclic or aromatic or 
optionally halogenated hydrocarbons, for example, benzene, 
toluene, chlorobenzene, ethyl acetate, t-butyl methyl ether, 
methylene chloride, chloroform and cyclohexane. The 
reaction is carried out according to a method known by 
those skilled in the art of chemical synthesis, and a 
reaction product is isolated and purified. 
[0023] 

The compound of the formula (I) wherein Y represents 
sulfur can be prepared by treating the corresponding 
compound of the formula (I) wherein Y represents oxygen 
with a Lawesson reagent such as [2, 4-bis (4-methoxyphenyl) - 
1, 3-dithia-2, 4-diphosphetane-2, 4-disulf ide] or phosphorus 

pentasulf ite . 
[0024] 

The compound of the general formula (I) wherein R 3 
represents alkyl, alkoxyalkyl, propargyl, allyl, 
alkoxycarbonyl, benzyl, alkylcarbonyl or -C (O) C <R 4 ) (R 5 ) (Re) 
can be prepared by reacting the corresponding compound of 
the general formula (I) wherein R 3 represents hydrogen with 
a suitable electrophilic reagent in the presence of a base 
in a solvent. Non-limiting examples of the electrophilic 
reagent include alkoxyalkyl halide, propargyl halide, allyl 
halide, alkoxycarbonyl halide, benzyl halide, 
alkoxycarbonyl halide or X X C (0) C (R 4 ) (Rs) (Re) / wherein Xi is 
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a halogen atom. Non-limiting examples of the base include 
NaH, K 2 C0 3 or Na 2 C0 2 . Non-limiting examples include 
tetrahydrofuran, diethyl ether, t-butyl methyl ether or 
dimethyl sulfoxide. Such a reaction is recognized as N- 
alkylation or N-acylation by those skilled in the art of 
chemical synthesis. 
[0025] 

The 5-amino-l-phenylpyrazole intermediates of the 
formula (II) which are intermediates are known or can be 
prepared by methods or processes described in, for example, 
European Patent Application Nos . 295,117, 295,118, 234,119 
and 350,311, and U.S. Patent Nos. 5,232,940 and 4,772,312. 
[0026] 

With regard to all the compounds of the formula (I), 
the suitable formation conditions can be individually 
determined by those skilled in the art of chemical 
synthesis depending on starting substances and nature of 
the products formed, i.e., solubility, reactivity, or 
stability, and suitable protective groups may be employed 
at the parts that are desired to maintain without change. 

[0027] 

[Examples] 

The following Examples 1 to 3 illustrate detailed 
methods of synthesis of representative pesticidal compounds 
of the formula (I). Tables 1 to 3 show the compounds shown 
in these Examples and other compounds prepared by the 
procedures shown below in detail or by methods similar to 
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the above methods or processes. Tables 1 to 3 also shows 
melting points of the compounds in these Examples. 
[0028] 
Example 1 

Preparation of 1- (2, 6-dichloro-4-trif luoromethylphenyl ) -3- 
cyano-4-trif luoro-methylsulf enyl-5- 
(methoxyacetamido) pyrazole (Compound 1) 

A mixture of 1- (2, 6-dichloro-4- 
trif luoromethylphenyl) -3-cyano-4 -trif luoro-methylsulf enyl- 
5-aminopyrazole (2 g, 4.7 mmol) , methoxyacetyl chloride 
(0.5 ml, 1.15 equivalents), 4-dimethylaminopyridine (0.58 g, 
1 equivalent), triethylamine (0.86ml, 1.3 equivalents) and 
chloroform (150 ml) was heated under reflux for 48 hours. 
The organic solution was once washed with 1% HC1/H 2 0, dried 
over MgSC-4, filtered, and concentrated. The residue was 
purified by silica gel column chromatography and eluted by 
hexane/ethyl acetate. The desired product (1.2 g, 52% of 
theoretical amount) was obtained as white solid having a 
melting point of 110 to 112°C. 
[0029] 
Example 2 

Preparation of 1- ( 2 , 6-dichloro-4-trif luoromethylphenyl ) -3- 
cyano-4-trif luoromethylsulf eny 1-5- 

[ (propargyl) (methoxyacetamido) ] pyrazole (Compound 60) 

A mixture of 1- [ (2 , 6-dichloro-4- 
trif luoromethylphenyl) -3-cyano-4-trif luoromethylsulf enyl-5- 
methoxyacetamido] pyrazole (2 g, 4 mmol), NaH (0.64 g, 60% 
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in oil, 4 equivalents) and tetrahydrof uran was stirred at 
room temperature for 1 hour, and then propargyl bromide (3 
ml, 6 equivalents) and 10 drops of 15-crown-5 were added. 
Yellow suspending mixture was heated under reflux for 72 
hours. The reaction was stopped by adding HC1/H 2 0 and 
extracted with ethyl acetate. The organic phase was dried 
over MgS0 4 , filtered, and concentrated. The residue was 
purified by silica gel column chromatography and eluted by 
cyclohexane/ethyl acetate. The desired product (0.4 g, 18% 
of theoretical amount) was obtained as a viscous oily 
substance . 
[0030] 
Example 3 

Preparation of 1- [ (2 , 6-dichloro-4-trif luoromethylphenyl ) -3- 
cyano-4-dichlorof luoromethylsulf enyl-5- 
(methoxypropionamido) ] pyrazole (Compound 52) 

A mixture of 1- (2, 6-dichloro-4- 
trif luoromethylphenyl) -3-cyano-4- 

dichlorof luoromethylsulf inyl-5-aminopyrazole (1 g, 2.1 
mmol), methoxypropionyl chloride (0.4 g, 1.5 equivalents), 
4-dimethylaminopyridine (0.3 g, 1.15 equivalents), 
triethylamine (0.4 ml, 1.5 equivalents) and chloroform (150 
ml) was heated under reflux for 20 hours. The organic 
solution was once washed with 1% HC1/H 2 0, dried over MgS0 4 , 
filtered, and concentrated. After purification by silica 
gel column chromatography, the desired product (0.9 g, 77% 
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of theoretical amount) was obtained as white solid having a 

melting point of 150 to 151°C. 

[0031] 
[Table 1] 

Table 1 



Synthetic pyrazole compounds of the formula (I) 
R 1= CN, R 3 =H, Y=0, R 7 =C1, R 8 =Rio=H, R 9 =CF 3/ X=C-C1 



Compound 
No. 


R 2 


R 4 


0 


R ^ 
^6 


m . p . 


1 . 


CF3S 


ri 


TJ 

n 




110-112 


2 . 


CF 3 S 


0 
n 


TJ 

ri 


v^2* 1 5^ - ' 


oily 

substance 


3 . 


CF3S 


tj 
ri 


u 

n. 


CrKOC^rLO 


75-76 


4 . 


CF3S 


TJ 

n 


n 


Cf-U ( OC?Ha ) 9O 


106-110 


5 . 


CF3S 


n 


H 


CH3O (CO) CH 2 


112-114 


6 . 


CF3S 


TJ 


H 
n 


n — C/iHqO 


75-80 


7 . 


CF 3 S (O) 


H 


H 


CH30 


118-121 


8 . 


CF3S (0) 


H 


H 


C 2 H 5 0 


oily 

substance 


9. 


CF 3 S (O) 


H 


H 


CH3OC2H4O 


125-128 


10. 


CF 3 S (0) 


H 


H 


CH 3 (OC 2 H 4 ) 2 0 


129-130 


11. 


CF 3 S(0) 2 


H 


H 


CH3O 


164-166 


12 . 


CF 3 S(0) 2 


H 


H 


C^O 


84-90 


13. 


CF 3 S (0) 2 


H 


H 


CH 3 OC 2 H 5 0 


80-82 


14. 


CFC1 2 S 


H 


H 


CH3O 


132-136 


15. 


CFC1 2 S 


H 


H 


C 2 H s O 


oil/liquid 


16. 


CFC1 2 S 


H 


H 


CH 3 OC 2 H 4 0 


viscous oil 


17. 


CFC1 2 S (0) 


H 


H 


CH3O 


182-191 


18. 


CFC1 2 S (O) 


H 


H 


C 2 H 6 0 


131-136 


19. 


CF 2 HS (0) 


H 


H 


CH3O 


182-186 


20. 


CF 3 S 


H 


H 


i-C 3 H 7 0 


90-92 


21. 


CF 3 S 


CH 3 


H 


CH3O 


75-77 


22 . 


CF3S 


Ph 


H 


CH3O 


waxy solid 


23. 


CF 3 S 


i-C 3 H 7 


H 


CH3O 


135-137 


24 . 


CF 3 S (0) 


CH 3 


H 


CH3O 


92-96 


25. 


CF 3 S(0) 2 


CH 3 


H 


CH3O 


138-140 


26. 


CFC1 2 S 


CH 3 


H 


CH3O 


115-117 
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[0032] 
[Table 2] 



27 . 


CFC1 2 S 


i-C 3 H 7 


H 


CH 3 0 


oily 

substance 


28 . 


CFC1 2 S (0) 


CH 3 


H 


CH 3 0 


150-151 


29. 


CFC1 2 S (0) 


i-C 3 H 7 


H 


CH 3 0 


159-161 


30. 


CF 3 S 


CH 3 


CH 3 


CH 3 0 


111-112 


31. 


CFC1 2 S 


CH 3 


CH 3 


CH 3 0 


122-123 


32. 


CF 3 S 


H 


H 


HO 


59-62 


33. 


CF 3 S 


H 


H 


n-C 6 Hi 3 0 


99-104 


34 . 


CF 3 S 


H 


H 


n-C 7 Hi 5 0 


65-67 


35. 


CF 3 S 


H 


H 


i-C 4 H 9 0 


90-94 


36. 


CF 3 S 


H 


H 


n-Ci 2 H 2 sO 


oily 

substance 


37. 


CFC1 2 S 


C 2 H 5 


H 


CH 3 0 


99-101 


38 . 


CF 3 S 


C 2 H 5 


H 


CH 3 0 


135-135 


39. 


CF 3 S 


CH 3 


H 


C 2 H 5 0 


93-96 


40. 


CF 3 S 


C 2 H 5 


H 


C 2 H 5 0 


118-120 


41 . 


CF 3 S 


n-C 3 H 7 


H 


C 2 H 5 0 


108-110 


42 . 


CF 3 S 


CH 3 


H 


n-C 4 H 9 0 


oily 

substance 


43. 


CF 3 S 


CH 3 


H 


i-C 4 H 9 0 


93-95 


44 . 


CF 3 S (O) 


CH 3 


H 


i-C 4 H 9 0 


oily 

substance 


45. 


CFC1 2 S 


CH 3 


H 


C 2 H 5 0 


118-120 



[0033] 
[Table 3] 

Table 2 



Synthetic pyrazole compounds of the formula (I) 
Rx=CN, Y=0, R 5 =H, R 7 =C1, R 8 =Rio=H, R 9 =OCF 3 , X=C-C1 



Compound 
No. 


R 2 


R 3 


R 4 


Re 


m . p . 


46. 


CFC1 2 S 


H 


H 


CH 3 0 


124-126 


47 . 


CFC1 2 S 


H 


CH 3 


CH 3 0 


133-136 


48. 


CF 3 S 


-CH 2 C-CH 


H 


CH 3 0 


oily 

substance 



[0034] 
[Table 4] 



20 



Table 3 



Synthetic pyrazole compounds of the formula (I) 
R 3 =H, Y=0, R 4 =R 5 =H, R 8 =Rio=H 



Compound 
No. 


Ri 


R 2 


Re 


R7 


R 9 


X 


m . p . 


49. 


Br 


N0 2 


CH 3 0 


CI 


CF 3 


C-Cl 


140-141 


50. 


CN 


CF 3 S(0) 2 


CH3O 


CI 


CF 3 


N 


102-104 



[0035] 

The following representative test procedures, using 
compounds of the invention, were carried out to determine 
the pesticidal effect and activity of the inventive 
compounds against a tick; an aphid; several kinds of 
insects including two kinds of caterpillars, a fly and 
three kinds of beetle larvae (one kind is leaf-eating and 
two kinds are root-eating); and a nematode. The species 
tested were as follows: 
[0036] 

Common name (Abbreviation) 
two-spotted spider mite (TSM) 
buckthorn aphid (BA) 
southern armyworm (SAW) 



Genus, Species 
Tetranychus urticae 
Aphis nasturtii 
Spodoptera eridania 



Epilachna varivestis Mexican bean beetle 



Musca domes tica 



house fly 



Diabrotica u. howardi southern corn rootworm 
Diabrotica virgifera western corn rootworm 
Meloidogyne incognita southern root-knot 
Aphis gossypii cotton aphid 

Schizaphis graminum greenbug aphid 



(MBB) 

(HF) 

(SCRW) 

(WCRW) 

(SRKN) 

(CA) 

(GB) 
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Heliothis virescens tobacco budworm 



(TBW) 



Formulations 

The test compounds were formulated for use in each 
test according to the following procedures. 
[0037] 

For the mite, aphids, southern armyworm, Mexican bean 
beetle, and tobacco budworm, a solution or suspension was 
prepared by adding 10 mg of a test compound to a solution 
of 160 ml of dimethylformamide, 838 g of acetone, 2 mg of 
3:1 mixture of Triton X-172: Triton X-152 (mainly anionic 
and nonionic low-foaming emulsifiers, respectively, which 
comprise anhydrous blends of alkylaryl polyether alcohols 
and organic sulfonates, respectively), and 98.99 g of 
aqueous solution. 
[0038] 

For house fly tests, a preparation of 200 ppm 
concentration was prepared in a similar manner to the above, 
using first 16.3 g of water and adjusting other components 
corresponding thereto. Finally, the preparation was 
diluted with an equal volume of 20% by weight of sucrose 
solution to make the concentration of the test compound 100 
ppm. When necessary, sonication was provided to insure 
complete dispersion. 
[0039] 

For southern corn rootworm and western corn rootworm 
tests, a solution or suspension was prepared in a similar 
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manner to the initial formulation of 200 ppm concentration 
at house fly test. This formulation of 200 ppm 
concentration was diluted with water to a desired test 
concentration and use was made. 
[0040] 

For systemic tests of southern root-knot nematode, 
southern armyworm, cotton aphid, tobacco budworm and 
greenbug aphid, a concentrate solution or suspension was 
prepared by adding 15 mg of a test compound to 250 mg of 
dimethylformamide, 1250 mg of acetone and 3 mg of the 
emulsifier having a composition similar to the above. Then, 
water was added to make the concentration of the test 
compound 150 ppm. When necessary, sonication was provided 
to insure complete dispersion. 
[0041] 

For tobacco budworm contact test, a concentrate 
solution was prepared by dissolving a compound into acetone, 
and then, further diluted to a series of necessary diluted 
concentrations . 
[0042] 

Test procedure 

The above prepared test compounds were evaluated for 
their pesticidal activity at specified concentrations, in 
ppm (parts per million) by weight according to the 
following test procedures. 
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[0043] 

Two-spottecl spider mite: The primary leaves of two 
bean plants growing in a 6 cm peat pot were infested with 
adult and nymphal stages of the two-spotted spider mite, 
obtained from a stock culture. A sufficient number of 
mites (150-200) for testing were transferred to the fresh 
plants within a period of twenty-four hours. The potted 
plants (one pot per compound) were placed on a revolving 
turntable and sprayed, sufficient to wet the plants to 
runoff, with 100 ml of the 100 ppm test compound 
formulation by use of a Devilbiss spray gun set at 40 psig 
air pressure. As an untreated control, 100 ml of the 
water-acetone-DMF-emulsif ier solution, containing no test 
compound, were also sprayed on infested plants. A treated 
control with a commercial compound such as dicofol or 
hexythiazox, formulated in the same manner, was tested as a 
standard. The sprayed plants were held for six days, after 
which a mortality count of the organisms was made. 
[0044] 

Two-spotted spider mite (ovicidal test) : Eggs were 
collected from adult insects of the stock-cultured two- 
spotted spider mite. Leaves severely infested with the 
stock cultured insects were placed on uninfested bean 
plants. The female insects were allowed to lay eggs for 
about 24 hours. At that time, the insects were killed and 
leaves of the plants were dipped in a TEPP (tetraethyl 
diphosphate) solution to prevent egg laying thereafter. 
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Even when the dipping procedure was repeated after drying 
of the plants, no effect on survival rate of eggs was 
observed. The potted plants (one pot per compound) were 
placed on a revolving turntable and sprayed, sufficient to 
wet the plants to runoff, with 100 ml of the 100 ppm test 
compound formulation by use of a Devilbiss spray gun set at 
40 psig air pressure. As an untreated control, 100 ml of 
the water-acetone-DMF-emulsifier solution, containing no 
test compound, was also sprayed on infested plants. A 
treated control with a commercial compound, represented by 
demeton, formulated in the same manner, was tested as a 
standard. The sprayed plants were held for seven days, 
after which a mortality count of eggs was made, and at the 
same time, residual activity against hatched larvae was 
measured . 
[0045] 

Buckthorn aphid or cotton aphid: Adult and nymphal 
stages of buckthorn aphid or cotton aphid were reared on 
potted dwarf nasturtium plants or cotton plants, 
respectively. The potted plants (one pot per compound 
tested), infested with 100-150 aphids, were placed on a 
revolving turntable and sprayed with 100 ml of the 100 ppm 
test compound formulation by use of a DeVilbiss spray gun 
set at 40 psig air pressure. As an untreated control, 100 
ml of a water-acetone-DMF-emulsifier solution, containing 
no test compound, were also sprayed on infested plants. A 
treated control with a commercial compound such as 



25 



malathion or cyhalothrin, formulated in the same manner, 
was tested as a standard. After spraying, the pots were 
stored for one day for Buckthorn aphid and three days for 
cotton aphid, after which a mortality count of the aphids 
was made. 
[0046] 

Southern armyworm: Potted bean plants were placed on 
a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray 
gun set at 40 psig air pressure. As an untreated control, 
100ml of a water-acetone-DMF-emulsif ier solution, 
containing no test compound, was also sprayed on plants. A 
treated control with a commercial compound such as 
cypermethrin or sulprofos, formulated in the same manner, 
was tested as a standard. Dried leaves were placed in a 
plastic cup lined with moistened filter paper. Five 
randomly selected second instar southern armyworm larvae 
were introduced into each cup which was closed and held for 
five days. Larvae which were unable to move the length of 
the body, even upon stimulation by prodding, were 
considered dead . 
[0047] 

Tobacco budworm (TBW) : Potted cotton plants were 
placed on a revolving turntable and sprayed with 100 ml of 
the 100 ppm test compound formulation by use of a DeVilbiss 
spray gun set at 40 psig air pressure. As an untreated 
control, 100ml of a water-acetone-DMF-emulsif ier solution, 



26 



containing no test compound, was also sprayed on plants. A 
treated control with a commercial compound such as 
cypermethrin or sulprofos, formulated in the same manner, 
was tested as a standard. Dried leaves were placed in a 
plastic dish lined with pieces of filter paper and moist 
dental gauze. One randomly selected second instar tobacco 
budworm larvae was introduced into each cup which was 
closed and held for five days. Larvae which were unable to 
move the length of the body, even upon stimulation by 
prodding, were considered dead. 
[0048] 

Mexican bean beetle: Potted cotton plants were placed 
on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation, sufficient to wet the plants 
to runoff, by use of a DeVilbiss spray gun set at 40 psig 
air pressure. As an untreated control, 100 ml of a water- 
acetone-DMF-emulsif ier solution, containing no test 
compound, was also sprayed on plants. A treated control 
with a commercial compound such as cypermethrin or 
sulprofos, formulated in the same manner, was tested as a 
standard. When dry, the leaves were placed in a plastic 
cup lined with moistened filter paper. Five randomly 
selected second instar Mexican bean beetle larvae were 
introduced into each cup which was closed and held for five 
days. Larvae which were unable to move the length of the 
body, even upon stimulation by prodding, were considered 
dead . 
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[0049] 

House fly: Four to six day old adult house flies were 
reared according to the specifications of the Chemical 
Specialties Manufacturing Association (Blue Book, McNair- 
Dorland Co., N.Y. 1954; pages 243-244, 261) under 
controlled conditions. The flies were immobilized by 
anesthetizing with carbon dioxide and twenty five 
immobilized individuals, males and females, were 
transferred to a cage consisting of a standard food 
strainer and a wrapping-paper-covered surface. Ten ml of 
the 100 ppm test compound formulation was added to a 
souffle cup containing an absorbent cotton pad. As an 
untreated control, 10 ml of a water-acetone-DMF-emulsifier- 
sucrose solution, containing no test compound, was applied 
in a similar manner. A treated control with a commercial 
compound such as malathion, formulated in the same manner, 
was tested as a standard. The bait cup was placed inside 
the food strainer and then the anesthetized flies were 
introduced. After 24 hours, flies which showed no sign of 
movement on stimulation were considered dead. 
[0050] 

Southern or western corn rootworm: Into a jar 
containing 60g of sandy loam soil was added a 1.5 ml 
aliquot of an aqueous formulation containing 200 ppm test 
compound, diluted with water so as to be appropriate for 
the final soil concentration of the test compound, 3 . 2 ml 
of water and five pregerminated corn seedlings. The jar 
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was shaken thoroughly to obtain a homogeneous distribution 
of the test formulation. Following this, twenty southern 
corn rootworm eggs (or any ten first instar larvae in the 
case of WCRW) were placed into a cavity, which was made in 
the soil. Vermiculite (1 ml) and water (1.7ml) were then 
added to this cavity in the case of WCRW test. In a 
similar manner, an untreated control was prepared using an 
equal amount of aliquot of a water-acetone-DMF-emulsifier 
solution, containing no test compound. Additionally, if 
necessary, a treated control with a commercial compound 

(selected typically from terbufos, fonofos, phorate, 
chlorpyrif os, carbofuran, isazophos, or ethoprop) , 
formulated in the same manner was periodically used as a 
test standard. After 7 days, the living corn rootworm 
larvae were counted using a well known "Berlese" funnel 
extraction method. 

[0051] 

Southern root-knot nematode: Infected roots of tomato 
plants; containing egg masses of southern root-knot 
nematode, were collected from a stock culture and cleaned 
of soil by shaking and washing with tap water. The 
nematode eggs were separated from the root tissue and 
rinsed with water. Samples of the egg suspension were 
placed on a fine screen over a receiving bowl, in which the 
water level was adjusted to be in contact with the screen. 
The bottom of a cone-shaped container was plugged with 
coarse vermiculite and then filled to within 1.5 cm of the 
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top with about a 200 ml volume of pasteurized soil. Then 
into a hole made in the center of the soil in the cone was 
pipetted an aliquot of the 150 ppm test compound 
formulation. A treated control with a commercial technical 
compound, fenamifos, formulated in a similar manner, was 
tested as a standard. As an untreated control, an aliquot 
of a water-acetone-DMF-emulsifier solution, containing no 
test compound, was applied in a similar manner. 
Immediately after treatment of the soil with the test 
compound, there were added to the top of each cone 1000 
second stage juvenile southern root-knot nematodes. After 
30 days, a healthy tomato seedling was then transplanted 
into the cone. The cone, containing the infested soil and 
tomato seedling, was kept in the greenhouse for 3 weeks. 
At the termination of the test, roots of the tomato 
seedling were removed from the cone and evaluated for 
galling on a rating scale relative to the untreated control 
as follows: 
[0052] 

1- severe galling, equal to untreated control 

3- light galling 

4- very light galling 

5- no galling, i.e., complete control 
[0053] 

These results were then converted to an ED3 or ED5 
value (effective dose corresponding to a rating scale of 3 
or 5 for galling) . 
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[0054] 

Southern armyworm on tomato-systemic test: This test 
was conducted together with the southern root-knot nematode 
test (described above) . Using tomato plants grown with the 
soil for nematode test (a soil having 6.6 ppm concentration 
of a starting compound selected for the test or a solution 
of about 150 ppm solution) , the absorption from the roots 
and the systemic migration reached to foliage of the 
tomatoes were evaluated. When nematode test was finished 
21 days after the treatment, the foliage of the tomatoes 
were cut and placed in a plastic container, and then, 
infested with second instar larvae of southern armyworm. 
After about five days, the mortality of the larvae was 
measured. 
[0055] 

Cotton aphid and tobacco budworm (cotton) and 
greenbug aphid and tobacco budworm (a sorghum) -systemic 
test: A 7.0 ml aliquot of a nematode test solution of 150 
ppm was distributed by perfusion, so as to correspond 10.0 
ppm soil concentration, in a 6 cm pot in which plants of 
cotton and a sorghum were cultivated. The cotton plants 
were infested with cotton aphid about two days before the 
treatment and with greenbug aphid one day before the 
treatment. The plants were maintained for about three days 
and then, the activity of the plants against aphid was 
evaluated. Further on sixth day, the activity of the 
plants against aphid was evaluated and cotton aphid and 
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greenbug aphid were counted to calculate mortality. The 
foliage of the cotton and sorghum were cut and placed in 
separate containers, which were infected with second instar 
tobacco budworm larvae. The potted plants were dipped in 
sulfotep to kill the remaining aphid, and then returned to 
greenhouse for continuing the growing. Thirteen days after 
the treatment, the remaining foliage were cut and fed to 
tobacco budworm. Mortality was measured six days after the 
infection . 
[0056] 

Cotton aphid and southern armyworm (cotton) and 
greenbug aphid and southern armyworm (a sorghum) -systemic 
test: A 5 ml aliquot of a concentrate solution or 
suspension formulated (or diluted thereafter ) was 
distributed by perfusion, so as to correspond 200 ppm soil 
concentration, in a 6 cm pot in which plants of cotton and 
a sorghum were cultivated. The cotton plants were infested 
with cotton aphid about two days before the treatment and 
with greenbug aphid one day before the treatment. The 
plants were maintained for about three days and then, the 
activity of the plants against aphid was evaluated. 
Further on sixth day, the activity of the plants against 
aphid was evaluated and cotton aphid and greenbug aphid 
were counted to calculate mortality. The foliage of the 
cotton and sorghum were cut and placed in separate 
containers, which were infected with second instar southern 
armyworm larvae. The potted plants were dipped in sulfotep 
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to kill the remaining aphid, and then returned to 
greenhouse for continuing the growing. Thirteen days after 
the treatment, the remaining foliage were cut and fed to 
southern armyworm. Mortality was measured six days after 
the infection. 
[0057] 

Cotton aphid and southern armyworm (cotton and oats)- 
seed treating test: A chemical substance was applied to 
seeds of oats and cotton by placing a compound and seeds in 
a jar having an appropriate size and rotating the jar in a 
ballmill. The substance used for the seeds was assessed by 
weight. The seeds were sown. When the seeds germinated or 
budded, the plants were infested with host insects at 
appropriate intervals . 
[0058] 

Tobacco budworm-contact test: The contact toxicity of 
a compound against tobacco budworm larvae was evaluated by 
the following topical application method. 

Test compound solutions having sequentially doubled 
dilution concentrations of 10 \ig/\xl to 0.16 |xg/jxl were 
doubly administered to the back of tobacco budworm having 
about 20 mg weight in an amount of 1 |il per insect by means 
of a microsyringe. This dose corresponds to 500 \xq to 8 \xg 
per g-body weight. Acetone containing no test compound was 
also administered as a control. A treated control with a 
commercial compound such as cypermethrin or thiodicarb also 
in acetone was used as a standard. The treated larvae were 
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maintained at about 27°C and a relative humidity of about 
50%. Each of the treated larvae was placed in an 
individual plastic dish containing untreated cotton leaves 
and moist dental gauze. Mortality was evaluated one day 
after the treatment and four days after the treatment. 
[0059] 

Use Results: Results of miticidal, insect icidal, and 
nematicidal activity for a number of representative 
compound of the invention are discussed below and results 
for several compounds are shown in Table 4 against the 
indicated test species (BA*/CA, SAW, MBB, HF, TBW, 
SCRW*/WXRW: designated by common name abbreviations) 
administered at the indicated dosage rates. The results in 
Table 4 shows compounds resulting in 70 to 100% mortality 
against the indicated test species (by X) . 
[0060] 

Some compounds of the invention act as mitcides. For 
example, the compounds 24, 46, 47 and 51 controlled 30 to 
70% of mites at 100 ppm at foliar bait test. 
[0061] 

Furthermore, compounds of the invention exhibit 
reduced feeding or antifeeding properties for some pest 
species, for example for foliar pests such as southern 
armyworm and Mexican bean beetle. 
[0062] 

The compounds of the invention are further effective 
against various pest species at even lower rates. For 
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example, for foliar application, rates in the range of 
about 50-0.5 ppm, or less, may be useful. For bait 
application, rates in the range of about 50-0.05 ppm, or 
less, may be useful. For soil application, rates in the 
range of about 1.0-0.01 ppm, or less, may be useful. 
[0063] 

In the above discussion and the results reported in 
Table 4, the compounds according to the invention are 
applied at various concentrations. The use of a 1 ppm 
(concentration of the compound in parts per million of the 
test solution applied) foliar solution or suspension or 
emulsion corresponds approximately to an application of 1 
g/ha of active ingredient, based upon an approximate spray 
volume of 1000 liters/ha (sufficient to run off) . Thus 
applications of foliar sprays of from about 6.25 to 500 ppm 
would correspond to about 6-500 g/ha. For soil 
applications, a 1 ppm soil concentration, on the basis of 
about a 7.5 cm soil depth, corresponds to an approximate 
1000 g/ha broadcast field application. Also, the above 1 
ppm soil concentration corresponds to about 166 g/ha for 
band application of about 18 cm width. In the case of the 
contact test, the dose of applying a 0.2 jag/fil (200 ppm) 
solution to larvae at a rate of 10 jig per ^il-body weight 
corresponds to an approximate 50-100 g/ha field application 
as broadcast spraying. 
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[0064] 



[Table 5] 

Table 4 

Use Examples of pesticidal activity of 
representative synthetic pyrazole compounds of the 
formula- (I) resulting in 70 to 100% mortality of pests 
(Aphid, foliar or bait application, 100 ppm, soil 
concentration 21 kg/ha) 
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[0065] 
[Table 6] 
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[0066] 

Method and Composition 

As is evident from the foregoing pesticidal uses, 
the present invention provides pesticidally active 
compounds and methods of use of said compounds for the 
control of a number of pest species including arthropods, 
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especially insects or mites, plant nematodes, or helminth 
or protozoan pests. The compounds thus are advantageously 
employed in practical uses, for example, in agricultural or 
horticultural crops, forestry, veterinary medicine or 
livestock husbandry, or in public health. 
[0067] 

A feature of the present invention therefore 
provides a method of control of pests at a locus which 
comprises the treatment of the locus (e.g., by application 
or administration) with an effective amount of a compound 
of general formula (I) . The locus includes, for example, 
the pest itself or the. place (plant, animal, human, 
structure, premises, forest, orchard, waterway, soil, plant 
or animal product, and the like) where the pest resides or 
feeds . 
[0068] 

The compounds of this invention are preferably used 
to control soil insects, such as corn rootworm, termites 
(especially for protection of structures), root maggots, 
wireworms, root weevils, stalkborers, cutworms, root aphids, 
or grubs. They may also be used to provide activity 
against plant pathogenic nematodes, such as root-knot, cyst, 
dagger, lesion, or stem or bulb nematodes, or against mites. 
For the control of soil pests, for example corn rootworm, 
the compounds are advantageously applied to or incorporated 
at an effective rate into the soil in which crops are 
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planted or to be planted or to the seeds or growing plant 

roots . 

[0069] 

Furthermore, these compounds may be useful in the 
control via foliar application or systemic action of some 
arthropods, especially some insects or mites, which feed on 
the above ground portions of plants. Control of foliar 
pests may additionally be provided by application to the 
plant roots or plant seeds with subsequent systemic 
translocation to the above ground portions of the plants. 
[0070] 

In the area of public health, the compounds are 
especially useful in the control of many insects, 
especially filth flies or other Dipteran pests, such as 
houseflies, stableflies, soldier f lies , hornflies, deer flies, 
horseflies, midges, punkies, blackflies, or mosquitoes. 
[0071] 

The compounds of the invention may be used in the 
following applications against the following pests 
including arthropods, especially insects or mites, 
nematodes, or helminth or protozoan pests. 
[0072] 

The compounds of the invention effectively protect 
stored products, for example cereals, including grain or 
flour, groundnuts, animal feedstuffs, timber or household 
goods, e.g., carpets and textiles, against attack by 
arthropods, more especially beetles, including weevils, 
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moths or mites, for example Ephestia spp. (flour moths), 
Anthrenus spp. (carpet beetles), Tribolium spp. (flour 
beetles), Sitophilus spp. (grain weevils) or Acarus spp. 
(mites) . 
[0073] 

The compounds of the invention are effective for the 
control of cockroaches, ants or termites or similar 
arthropod pests in infested domestic or industrial premises 
or in the control of mosquito larvae in waterways, wells, 
reservoirs or other running or standing water. 
[0074] 

They are effective for the treatment of foundations, 
structures or soil in the prevention of the attack on 
building by termites, for example, Reticulitermes spp., 
Heterotermes spp., Coptotermes spp. 
[0075] 

In agriculture, they are effective against adults, 
larvae and eggs of the following Lepidoptera (butterflies 
or moths): Heliothis spp. e.g., Heliothis virescens 
(tobacco budworm) , Heliothis armigera and Heliothis zea, 
Spodoptera spp. e.g., S. exempta, S. frugiperda, S. exiqua, 
S. littoralis (Egyptian cotton worm), S. eridania (southern 
army worm) , and Mamestra conf igurata (bertha army worm) ; 
Earias spp. e.g., E. insulana (Egyptian bollworm) , 
Pectinophora spp. e.g., Pectinophora gossypiella (pink 
bollworm), Ostrinia spp. e.g., O. nubilalis (European 
cornborer), Trichoplusia ni (cabbage looper) , Artogeia spp. 
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(cabbage worms), Laphygma spp. (army worms), Agrotis and 
Amathes spp. (cutworms), Wiseana spp. (porina moth), Chilo 
spp. (rice stem borer), Tryporyza spp. and Diatraea spp. 

(sugar cane borers and rice borers), Sparganothis 
pilleriana (grape berry moth) , Cydia pomonella (codling 
moth), Archips spp. (fruit tree tortrix moth), Plutella 
xylostella (diamond back moth) , Bupalus piniarius, 
Cheimatobia brumata, Lithocolletis blancardella , 
Hyponomeuta padella, Plutella maculipennis , Malacosoma 
neustria, Euproctis chrysorrhoea, Lymantria spp. 
Bucculatrix thurberiella , Phyllocnistis citrella, Euxoa 
spp., Feltia brassicae, Panolis flammea, Prodenia litura, 
Carpocapsa pomonella, Pyrausta nubilalis, Ephestia 
kuehniella, Galleria mellonella, Tineola bisselliella , 
Tinea pellionella, Hof mannophila pseudospretella , Cacoecia 
podana, Capus reticulana, Choris toneura fumiferana, Clysia 
ambiguellis, Homona magnanime and Tortix viridana. 

[0076] 

They are effective against adults and larvae of the 
following Coleoptera (beetles) : Hypothenemus hampei (coffee 
berry borer), Hylesinus spp. (bark beetles), Anthonomus spp. 
e.g., grandis (cotton boll weevil), Acalymma spp. (cucumber 
beetles), Lema spp., Psylliodes spp., Leptinotarsa 
decemlineata (Colorado potato beetle), Diabrotica spp. 
(corn rootworms), Gonocephalum spp. (false wire worms), 
Agriotes spp., Limonius spp. (wireworms) , Dermolepida spp., 
Popillia spp., Heteronychus spp. (white grubs), Phaedon 



41 



cochleariae (mustard beetle), Epitrix spp. (flea beetles), 
Lissorhoptrus oryzophilus (rice water weevil), Meligethes 
spp. (pollen beetles), Ceutorhynchus spp., Rhynchophorus 
and Cosmopolites spp. (root weevils) , Anobium punctatum, 
Rhizopertha dominica, Bruchidius obtectus, Acanthoscelides 
obtectus, Hylotrupes bajulus, Agelastica alni, Psylliodes 
chrysocephala, Epilachna varivestis, Atomaria spp., 
Oryzaephilus sur inamensis , Sitophilus spp., Otiorrhynchus 
sulcatus, Cosmoplites sordidus, Ceuthorrhynchus assimilis, 
Hypera postica, Dermestes spp., Trogoderma spp., Anthrenus 
spp., Attagenus spp., Lyctus spp., Maligethes aeneus, 
Ptinus spp., Niptus hololeucrus, Gibbium psylliodes, 
Tribolium spp., Tenebrio molitor, Conoderus spp., 
Melolontha melolontha, Amphimallon solstitialis and 
Costelytra zealandica . 
[0077] 

They are effective against the following Heteroptera 
(Hemiptera and Homoptera) : Psylla spp., Bemisia spp., 
Trialeurodes spp., Aphis spp., Myzus spp., Megoura viciae, 
Phylloxera spp., Adelges spp., Phorodon humuli (hop damson 
aphid), Aeneolamia spp., Nephotettix spp. (rice leaf 
hoppers), Empoasca spp., Nilaparvata spp., Perkinsiella 
spp., Pyrilla spp., Aonidiella spp. (red scales), Coccus 
spp., Pseucoccus spp., Helopeltis spp. (mosquito bugs), 
Lygus spp., Dysdercus spp., Oxycarenus spp., Nezara spp., 
Eurygaster spp., Piesma quadrata, Cimex lectularius, 
Rhodnius prolixus and Triatoma spp. Aspodiotus hederae, 
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Aeurodes brassicae, Brevicoryne brassicae, Cryptomyzus 
ribis, Doralis fabae, Doralis pomi, Eriosoma lanigerum, 
Hyalopterus arundinis, Macrosiphum avenae, Phorodon humuli, 
Rhopalosiphum padi, Euscelis bilobatus, Nephotettix 
cincticeps, Lecanium corni, Saissetia oleae, Laodelphax 
striatellus . 
[0078] 

They are effective against the following 
Hymenoptera: Athalia spp. and Cephus spp. (saw flies), Atta 
spp. (leaf cutting ants), Diprion spp., Hopolocampa spp., 
Lasius spp., Monomorium spp., Polistes spp., Vespa spp., 
Vespula spp., and Solenopsis spp. 
[0079] 

They are effective against the following Diptera: 
Delia spp. (root maggots), Atherigona spp. and Chlorops 
spp., Sarcophaga spp., Musca spp., Phormia spp., Aedes spp., 
Anopheles spp., Simulium spp., (shoot flies), Phytomyza spp. 

(leaf miners), Ceratitis spp. (fruit flies), Culex spp., 
Drosophila melanogaster , Ceratitis capitata, Dacus oleae, 
Tipula paludosa, Calliphora erythrocephala, Lucilia spp., 
Chrysomyia spp., Cuterebra spp., Gastrophilus spp., 
Hyppobosca spp., Stomoxys spp., Oestrus spp., Hypoderma 
spp., Tabanus spp., Fannia spp., Bibio hortulanus, 
Oscinella frit, Phorbia spp., Pegomyia hyoscyani . 

[0080] 
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They are effective against the following 
Thysanoptera : Thrips tabaci, Hercinothrips femoralis, and 
Frankliniella spp . 
[0081] 

They are effective against the following Orthoptera 
Locusta and Schistocerca spp. (locusts and crickets), 
Gryllus spp., and Acheta spp. e.g., Blatta orientalis, 
Periplaneta americana, Leucophaea maderae, Blatella 
germanica, Acheta domesticus, Gryllotalpa spp., Locusta 
migratoria migratorioides , Melanoplus dif f erentialis and 
Schistocerca gregaria . 
[0082] 

They are effective against the following Collembola 
Sminthurus spp. and Onychiurus spp. ( springtails ) ; 
Periplneta spp. and Blattela spp. (roaches). 
[0083] 

They are effective against the following Isoptera: 
Odontotermes spp., Reticuletermes spp., Coptotermes spp. 
(termites) . 
[0084] 

They are effective against the following Dermaptera 
Forticula spp. (earwigs) . 
[0085] 

They are effective against the following arthropods 
of agricultural significance: Acari (mites), e.g., 
Tetranychus spp., Panonychus spp., Bryobia spp. (spider 
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mites), Ornithonyssus spp. (fowl mites), Eriophyes spp. 
(gall mites), and Polyphadotarsonemus spp. 
[0086] 

They are effective against the following Thysanura: 
Lepisma saccharia . 
[0087] 

They are effective against the following Anoplura: 
Phylloxera vastatrix, Pemphigus spp., Pediculus humanus 
corporis, Haematopinus spp. and Linognathus spp. 
[0088] 

They are effective against the following Mallophaga: 
Trichodectes spp. and Damalinea spp. 
[0089] 

They are effective against the following 
Siphonoptera: Xenopsylla cheopis and Ceratophyllus spp. 

They are effective against the following other 
arthopods: Blaniulus spp. (millipedes), Scutigerella spp. 
(symphilids) , Oniscus spp. (woodlice) and Triops spp. 
(Crustacea) . 
[0090] 

They are effective against the following Isopoda: 
Oniseus asellus, Armadillidium vulgare and Porcellio scaber. 
[0091] 

They are effective against the following Chilopoda: 
Geophilus carpophagus and Scutigera spex. 



[00 92] 

They are effective against the following nematodes 
which attack plants or trees of importance to agriculture, 
forestry or horticulture either directly or by spreading 
bacterial, viral, mycoplasma or fungal diseases of the 
plants: root-knot nematodes such as Meloidogyne spp. (e.g., 
M. incognita); cyst nematodes such as Globodera spp. (e.g., 

G. rostochiensis) ; Heterodera spp. (e.g., H. avenae) ; 
Radopholus spp. (e.g., R. similis) ; lesion nematodes such 

as Pratylenchus spp. (e.g., P. pratensis) ; Belonolaimus spp. 
(e.g., B. gracilis); Tylenchulus spp. (e.g., T. 
semipenetrans) ; Rotylenchulus spp. (e.g., R. reniformis); 
Rotylenchus spp. (R. robustus) ; Helicotylenchus spp. (e.g., 

H. multicinctus) ; Hemicycliophora spp. (e.g., H. gracilis); 
Criconemoides spp. (e.g., C. similis); Trichodorus spp. 

(e.g., T. primitivus) ; dagger nematodes such as Xiphinema 
spp. (e.g., X. diversicaudatum) , Longidorus spp. (e.g., L. 
elongarus) ; Hoplolaimus spp. (e.g., H. coronatus); 
Aphelenchoides spp. (e.g., A. rizema-bosi, A. besseyi) ; 
stem and bulb eelworm such as Ditylenchus spp. (D. dipsaci) . 

[0093] 

In the field of veterinary medicine or livestock 
husbandry or in the maintenance of public health against 
arthropods, helminths or protozoa which are parasitic 
internally or externally upon vertebrates, particularly 
warm-blooded vertebrates, for example humans or domestic 
animals, e.g., cattle, sheep, goats, equines, swine, 
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poultry, dogs or cats, they are effective against the 
following pests: Acarina, including ticks (e.g., Ixodes 
spp., Boophilus spp. (e.g., Boophilus microplus), Amblyomma 
spp., Hyalomma spp., Rhipicephalus spp., (e.g., 
Rhipicephalus appendiculatus ) , Haemaphysalis spp., 
Dermacentor spp., Ornithodorus spp. (e.g., Ornithodorus 
moubata) and other mites (e.g., Damalinia spp. (Dermahyssus 
gallinae) , Sarcoptes spp. (e.g., Sarcoptes scabiei), 
Psoroptes spp., Chorioptes spp., Demodex spp., Eutrombicula 
spp.); Diptera (e.g., Aedes spp., Anopheles spp., Musca 
spp., Hypoderma spp., Gasterophilus spp., Simulium spp); 
Hemiptera (e.g., Triatoma spp); Phthirapter (e.g., 
Damalinia spp., Linognathus spp.); Siphonaptera (e.g., 
Ctenocephalides spp.); Dictyoptera (e.g., Periplaneta spp., 
Blatella spp.); Hymenoptera (e.g., Monomorium pharaonis) . 
[0094] 

They are effective against infections of the 
gastrointestinal tract caused by the following parasitic 
nematode worms: members of the family Trichostrongylidae, 
Nippostrongylus bra si liens is , Trichinella spiralis , 
Haemonchus contort us, Trichostrongylus colubriof ormis , 
Nematodirus batus, Ostertagis circumcincta, 

Trichostrongylus axei, Cooperia spp. and Hymenolepis nana; 

In the control and treatment of diseases caused by 
the following protozoa: Eimeria spp. (e.g., Eimeria tenella, 
Eimeria acervulina, Eimeria brunetti, Eimeria maxima and 
Eimeria necatrix) , Trypanosoms cruzi, Leishaminia spp., 
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Plasmodium spp., Babesis spp., Trichomonadidae spp., 
Histomanas spp., Giardia spp., Toxoplasma spp-, Entamoeba 
histolytica and Theileria spp. 
[0095] 

The invention provides, as described above, a method 
for controlling pests by applying or administering an 
effective amount of the compound of the formula (I) at one 
locus to treat the locus. 
[0096] 

In the inventive method, for practical use for the 
control of arthropods, especially insects or mites, or 
nematode pests of plants, a method, for example, comprises 
applying to the plants or to the medium in which they grow 
an effective amount of a compound of the invention. For 
such a method, the active compound is generally applied to 
the locus in which the arthropod or nematode infestation is 
to be controlled at an effective rate in the range of about 
0.005 kg to about 15 kg of the active compound per hectare 
of locus treated. Under ideal conditions, depending on the 
pest to be controlled, a lower rate may offer adequate 
protection. On the other hand, adverse weather conditions, 
resistance of the pest or other factors may require that 
the active ingredient be used at higher rates. The optimum 
rate depends usually upon a number of factors, for example, 
the type of pest being controlled, the type or the growth 
stage of the infested plant, the row spacing or also the 
method of application. More preferably an effective rate 
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range of the active compound is from about 0.01 kg/ha to 

about 2 kg/ha. 

[0097] 

When a pest is soil-borne, the active compound, 
generally i n a formulated composition, is distributed 
evenly over the area to be treated (i.e., for example 
broadcast or band treatment) in any convenient manner. 
Application may be made, if desired, to the field or crop- 
growing area generally or in close proximity to the seed or 
plant to be protected from attack. The active component 
can be washed into the soil by spraying with water over the 
area or can be left to the natural action of rainfall. 
During or after application, the formulated compound can, 
if desired, be distributed mechanically in the soil, for 
example by plowing with plow or plow disk, or use of drag 
chains. Application can be prior to planting, at planting, 
after planting but before sprouting has taken place, or 
after sprouting. Additionally, a method of control may 
also comprise treatment of the seed prior to planting with 
subsequent control effected after planting the seed. 
[0098] 

Methods for controlling pests also comprise 
application to or treatment of the foliage of plants to 
control arthropods, especially insects or mites, or 
nematodes attacking the aerial parts of the plants. In 
addition, methods for controlling pests by the inventive 
compounds are provided to control pests which feed on parts 
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of the plant remote from the point of application. For 
example, leaf feeding insects which are controlled via 
systemic action of the active compound when applied for 
example to the roots of a plant or to the plant seed prior 
to planting. Furthermore, the compounds of the invention 
may reduce attacks on a plant by means of antifeeding or 
repellent effects . 
[0099] 

The compounds of the invention and methods for 
controlling pests therewith are of particular value in the 
protection of field, forage, plantation crops, glasshouse, 
orchard or vineyard crops, of ornamental plants, or of 
plantation or forest trees. Examples thereof include 
cereals (such as maize, wheat, rice, or sorghum), cotton, 
tobacco, vegetables (such as beans, cole crops, curcurbits, 
lettuce, onions, tomatoes or peppers), field crops (such as 
potatoes, sugar beets, ground nuts, soybeans, or oil seed 
rape), sugar cane, grassland crops or forage (such as maize, 
sorghum, or alfalfa), plantation crops (such as tea, coffee, 
cocoa, banana, palm oil, coconut, rubber, or spices) , 
orchards or groves (such as of stone or pit fruit, lemon, 
kiwifruit, avocado, mango, olives or walnuts), vineyards, 
ornamental plants, flowers or vegetables or shrubs in 
greenhouse or gardens or parks, or forest trees (both 
deciduous and evergreen) in forests, plantations or 
nurseries . 
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[0100] 

They are also valuable in the protection of timber 
(standing, felled, converted, stored or structural) from 
attack, for example, by sawflies or beetles or termites. 
[0101] 

They have applications in the protection of stored 
products such as grains, fruits, nuts, spices or tobacco, 
whether whole, milled or compounded into products, from 
moth, beetle, mite or grain weevil attack. Also protected 
are stored animal products such as leather, fur, wool or 
feathers in natural or converted form (e.g., as carpets or 
textiles) from moth or beetle attack as well as stored meat, 
fish or grains from beetle, mite or fly attack. 
[0102] 

Additionally, the compounds of the invention and 
methods of use thereof are of particular value in the 
control of arthropods, helminthes or protozoa which are 
injurious to, or spread or act as vectors of diseases in 
humans and domestic animals, for example those hereinbefore 
mentioned, and more especially in the control of ticks, 
other mites, lice, fleas, midges, or biting flies, or 
uncanny larvae of flies. The compounds of the invention 
are particularly useful in controlling arthropods, 
helminthes or protozoa which are present inside domestic 
host animals or which feed in or on the skin or suck the 
blood of the animal. For the purpose, the compounds may be 
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administered orally, parenterally , percutaneous! y or 
topically. 
[0103] 

Furthermore, compounds of the invention may be 
useful for coccidiosis, a disease caused by infections from 
protozoan parasites of the genus Eimeria. It is an 
important potential cause of economic loss in domestic 
animals and birds, particularly those raised or kept under 
intensive conditions. For example, cattle, sheep, pigs or 
rabbits may be affected, but the disease is especially 
important in poultry, particularly in chickens. 
Administration of a small amount of a compound of the 
invention, preferably by a combination with feed is 
effective in preventing or greatly reducing the incidence 
of coccidiosis. The compounds are effective against both 
the cecal form and the intestinal forms. Furthermore, the 
compounds of the invention may also exert an inhibiting 
effect on oocytes by greatly reducing the number and 
sporulation of oocytes produced. The poultry disease is 
generally spread by the birds picking up the infectious 
organism in litter, ground, food, or drinking water 
contaminated with droppings. The disease is manifested by 
hemorrhage, accumulation of blood in the ceca, passage of 
blood to the droppings, weakness and digestive disturbances. 
The disease often terminates in the death of the animal, 
but the fowl which survive severe infections have had their 
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market value substantially reduced as a result of the 

infection . 

[0104] 

The following describes the compositions of the 
invention for application to growing crops or crop growing 
loci or as a seed dressing, but they may, in general, 
alternatively be employed for topical application to humans 
or animals or in the protection of stored products, 
household goods, property or areas of the general 
environment. The compounds of the invention may be applied 
by suitable means exemplified in the following. 
[0105] 

To growing crops, they are applied as foliar sprays 
by dusts, granules, fogs or foams or also as suspensions of 
finely divided or encapsulated compositions, and as soil or 
root treatments by liquid drenches, dusts, granules, smokes 
or foams; to seeds of crops via application as seed 
dressings by liquid slurries or dusts. 
[0106] 

They are applied to humans or animals infested by or 
exposed to infestation by arthropods, helminthes or 
protozoa, by parenteral, oral or topical application of 
compositions containing the active ingredient which 
exhibits an immediate and/or prolonged action over a period 
of time against the arthropods, helminthes or protozoa. 
For example, they are incorporated in feed or suitable 
orally-ingestible pharmaceutical formulations, edible baits, 
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salt licks, dietary supplements, pour-on formulations, 
sprays, baths, dips, showers, jets, greases, shampoos, 
creams, wax smears or livestock self -treatment systems. 
[0107] 

To the general environment or to specific locations 
where pests may lurk, including stored products, timber, 
household goods, or domestic or industrial premises, they 
are applied as sprays, fogs, dusts, smokes, wax-smears, 
lacquers, granules or baits, or mixed as trickle into 
waterways, wells, reservoirs or other running or standing 
water. 
[0108] 

To domestic animals, they are mixed in feed to 
control fly larvae feeding in their feces. In practice, 
the compounds of the invention most frequently form parts 
of compositions. These compositions can be employed to 
control pests such as arthropods, especially insects or 
mites; nematodes; or helminth or protozoan pests. The 
compositions may be of any type known in the art suitable 
for application to the desired pest in any premises or 
indoor or outdoor area or by internal or external 
administration to vertebrates. These compositions contain 
at least one compound of the invention as described above 
as the active ingredient in combination or association with 
one or more other compatible components. Examples of the 
compatible components include solid or liquid carriers or 
diluents, adjuvants, surface-active agents, and the like 
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appropriate for the intended use and which are 
agronomically or medicinally acceptable. These 
compositions, which may be prepared by any manner known in 
the art, likewise form a part of this invention. 
[0109] 

These compositions may also contain other kinds of 
ingredients such as protective colloids, adhesives, 
thickeners, thixotropic agents, penetrating agents, spray 
oils (especially for acaridical use), stabilizers, 
preservative agents (especially mold preservatives), 
sequestering agents, or the like, as well as other known 
active ingredients with pesticidal properties (particularly 
insecticidal , miticidal, nematicidal, or fungicidal) or 
with properties regulating the growth of plants. More 
generally, the compounds employed in the invention may be 
combined with all the solid or liquid additives 
corresponding to the usual techniques of formulation. 
[0110] 

Compositions suitable for applications in 
agriculture or horticulture include formulations suitable 
for use as, for example, sprays, dusts, granules, fogs, 
foams, emulsions, or the like. 
[0111] 

Compositions suitable for administration to 
vertebrates or humans include preparations suitable for 
oral, parenteral, percutaneous, e.g., injection or topical 
administration . 
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[0112] 

Compositions for oral administration comprise one or 
more of the compounds of the formula (I), or pesticidally 
acceptable salts thereof in combination with 
pharmaceutically acceptable carriers or coatings and 
include, for example, tablets, pills, capsules, ointments, 
gels, drenches, medicated feeds, medicated drinking water, 
medicated dietary supplements, slow-release boluses or 
other slow-release devices intended to be retained within 
the gastrointestinal tract. Any of these may incorporate 
the active ingredient contained within microcapsules or 
coated with acid-soluble or alkali-soluble or other 
pharmaceutically acceptable enteric coatings. Feed 
premixes or concentrates containing compounds of the 
present invention for use in preparation of medicated diets, 
drinking water or other materials for consumption by 
animals may also be used. 
[0113] 

Compositions for parenteral administration include 
solutions, emulsions or suspensions in any suitable 
pharmaceutically acceptable vehicle, or solid or semisolid 
subcutaneous implants or pellets designed to release the 
active ingredient over a protracted period of time and may 
be prepared and made sterile in any appropriate manner 
known to the art. 
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[0114] 

Compositions for percutaneous and topical 
administration include sprays, dusts, baths, dips, showers, 
jets, greases, shampoos, creams, wax-smears, or pour-on 
preparations or devices (e.g., ear tags attached externally 
to animals in such a way as to provide local or systemic 
arthropod control) . 
[0115] 

Solid or liquid baits, suitable for controlling 
arthropods, comprise one or more compounds of the formula 

(I) and a carrier or diluent which may include a food 
substance or some other substance to induce consumption by 
the arthropod. 

[0116] 

The effective use doses of the compounds employed in 
the invention can vary within a wide range, particularly 
depending on the nature of the pest to be eliminated or 
degree of infestation, for example, of crops with these 
pests. In general, the compounds of the invention may 
usually contain about 0.05 to about 95% by weight of one or 
more active ingredients according to the invention, about 1 
to about 95% by weight of one or more solid or liquid 
carriers and, optionally, about 0.1 to about 50% by weight 
of one or more other compatible components, such as 
surface-active agents . 
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[0117] 

In the present specification, the term "carrier" 
denotes an organic or inorganic ingredient, natural or 
synthetic, with which the active ingredient is combined to 
facilitate its application, for example, to the plant, to 
seeds or to the soil. This carrier is therefore generally 
inert and it must be acceptable (for example, agronomically 
acceptable, particularly to the treated plant) . 
[0118] 

The carrier may be solid, for example, clays, 
natural or synthetic silicates, silica, resins, waxes, 
solid fertilizers (for example ammonium salts), ground 
natural minerals, such as kaolins, clays, talc, chalk, 
quartz, attapulgite, montmorillonite, bentonite or 
diatomaceous earth, or ground synthetic minerals, such as 
silica, alumina, or silicates especially aluminum or 
magnesium silicates. Solid carriers for granules include 
crushed or fractionated natural rocks such as calcite, 
marble, pumice, sepiolite and dolomite; synthetic granules 
of inorganic or organic powders; granules of organic 
material such as sawdust, coconut shells, corn cobs, corn 
husks or tobacco stalks; diatomaceous earth, tricalcium 
phosphate, powdered cork, or absorbent carbon black; water- 
soluble polymers, resins, waxes; or solid fertilizers. 
Such solid compositions may, if desired, contain one or 
more compatible wetting, dispersing, emulsifying or 
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coloring agents which, when solid, may also serve as a 
diluent . 
[0119] 

The carrier may also be liquid, for example: water; 
alcohols, particularly butanol or glycol, as well as their 
ethers or esters, particularly methylglycol acetate; 
ketones, particularly acetone, cyclohexanone, methyl ethyl 
ketone, methyl isobutyl ketone, or isophorone; petroleum 
fractions such as paraffinic or aromatic hydrocarbons, 
particularly xylenes or alkyl naphthalenes; mineral or 
vegetable oils; aliphatic chlorinated hydrocarbons, 
particularly trichloroethane or methylene chloride; 
aromatic chlorinated hydrocarbons, particularly 
chlorobenzenes; water-soluble or strongly polar solvents 
such as dimethylf ormamide, dimethyl sulfoxide, or N- 
methylpyrrolidone; liquefied gases; or the like or a 
mixture thereof . 
[0120] 

The surface-active agent may be an emulsifying agent, 
dispersing agent or wetting agent of the ionic or non-ionic 
type or a mixture of such surface-active agents. Examples 
thereof include salts of polyacrylic acids, salts of 
lignosulf onic acids, salts of phenolsulf onic acid, acids of 
naphthalenesulf onic acid, polycondensates of ethylene oxide 
with fatty alcohols or fatty acids or fatty esters or fatty 
amines, substituted phenols (particularly alkylphenols or 
arylphenols) , salts of sulf osuccinic acid esters, taurine 
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derivatives (particularly alkyltaurates ) , phosphate esters 
of alcohols or phosphate esters of polycondensates of 
ethylene oxide with phenols, esters of fatty acids with 
polyols, or sulfate, sulfonate or phosphate functional 
derivatives of the above compounds. The presence of at 
least one surface-active agent is generally essential when 
the active ingredient and/or the inert carrier are only 
slightly water soluble or are not water soluble and the 
carrier of the composition for application is water. 
[0121] 

The compositions of the invention may further 
contain other additives such as adhesives or colorants. 
Adhesives such as carboxymethylcellulose or natural or 
synthetic polymers in the form of powders, granules or 
lattices, such as arabic gum, polyvinyl alcohol or 
polyvinyl acetate, natural phospholipids, such as cephalins 
or lecithins, or synthetic phospholipids can be used in the 
compositions. It is possible to use colorants such as 
inorganic pigments, such as iron oxides, titanium oxides or 
Prussian Blue, organic dyestuffs, such as alizarin 
dyestuffs, azo dyestuffs or metal phthalocyanine dyestuffs, 
or trace nutrients such as salts of iron, manganese, boron, 
copper, cobalt, molybdenum or zinc. 
[0122] 

The compositions containing the compounds of the 
formula (I) which may be applied to control arthropod, 
plant nematode, helminth or protozoan pests, may also 



60 



contain synergists (e.g., piperonyl butoxide or sesamex), 
stabilizers, other insecticides, acaricides, plant 
nematocides, anthelmintics or anticoccidials, fugicides 
(agricultural or veterinary as appropriate, e.g., benomyl 
and iprodione) , bactericides, arthropod or vertebrate 
attractants or repellents or pheromones, deodorants, 
flavoring agents, dyes, or auxiliary therapeutic agents, 
e.g., trace elements. These may be designed to improve 
potency, persistence, safety, uptake, spectrum of pests 
controlled or to enable the composition to exhibit other 
useful functions in the same animal or area treated. 
[0123] 

Examples of other pesticidally-active compounds 
which may be contained in, or used in conbination with the 
compositions of the present invention include acephate, 
chlorpyrif os , demeton-S-methyl , disulf oton, ethoprof os , 
f enitrothion, fenamiphos, fonofos, isazophos, isofenphos, 
malathion, monocrotophos, parathion, phorate, phosalone, 
pirimiphos-methyl, terbuf os , triazophos , cyf luthrin, 
cypermethrin, deltamethrin, f enpropathrin, f envalerate, 
permethrin, tefluthrin, aldicarb, carbosulfan, methomyl, 
oxamyl, pirimicarb, bendiocarb, tef lubenzuron, dicofol, 
endosulfan, lindane, benzoximate, cartap, cyhexatin, 
tetradifon, avermectins, ivermectins, milbemycins, 
thiophanate, trichlorfon, dichlorvos, diaveridine or 
dimetriadazole . 
[0124] 
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For their agricultural application, the compounds of 
the formula (I) are therefore generally in the form of 
compositions, which are in various solid or liquid forms. 
[0125] 

Solid forms of compositions which can be used are 
dusting powders (with a content of the compound of the 
formula (I) ranging up to 80%), wettable powders or 
granules (including water dispersible granules), 
particularly those obtained by extrusion, compacting, 
impregnation of a granular carrier, or granulation starting 
from a powder (the content of the compound of the formula 
(I) in these wettable powders or granules being between 
about 0.5 and about 80%). Solid homogeneous or 
heterogeneous compositions containing one or more compounds 
of the formula (I), for example, granules, pellets, 
briquettes or capsules, may be used to treat standing or 
running water over a certain period of time. A similar 
effect as described herein may be achieved using lures or 
intermittent feeds of water dispersible concentrates. 
[0126] 

Examples of liquid compositions include aqueous or 
non-aqueous solutions or suspensions (such as emulsifiable 
concentrates, emulsions, flowables, dispersions, or 
solutions) or aerosols. Liquid compositions also include, 
in particular, emulsifiable concentrates, dispersions, 
emulsions, flowables, aerosols, wettable powders (or dusts 
for spraying) , dry flowables or pastes as forms of 
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compositions which are liquid or intended to form liquid 
compositions when applied, for example as aqueous sprays 

(including low and ultra-low volume) or as fogs or aerosols. 

[0127] 

Liquid compositions, for example, in the form of 
emulsifiable or soluble concentrates most frequently 
comprise about 5 to about 80% by weight of the active 
ingredient, while the emulsions or solutions which are 
ready for application contain, in their case, about 0.01 to 
about 20% of the active ingredient. Besides the solvent, 
the emulsifiable or soluble concentrates may contain, when 
required, about 2 to about 50% of suitable additives, such 
as stabilizers, surface-active agents, penetrating agents, 
antiseptics, colorants or adhesives. Emulsions of any 
required concentration, which are particularly suitable for 
application, for example, to plants, may be obtained from 
these concentrates by dilution with water. These 
compositions are included within the scope of the 
compositions which may be employed in the invention. The 
emulsions may be in the form of water-in-oil or oil-in- 
water type and they may have a thick consistency. 
[0128] 

The liquid compositions of the invention may, in 
addition to normal agricultural use applications, be used, 
for example, to treat substrates or sites infested or 
liable to infestation by arthropods (or other pests 
controlled by the compounds of the invention) including 
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premises, outdoor or indoor storage or processing areas, 
containers or equipment or standing or running water. 
[0129] 

All these aqueous dispersions or emulsions or 
spraying mixtures can be applied, for example, to crops by 
any suitable means, chiefly by spraying. The spraying 
rates are generally of the order of about 100 to about 
1,200 liters of spraying mixture per hectare, but may be 
higher or lower (e.g., low or ultra-low volume) depending 
upon the need or application technique. The compounds or 
compositions according to the invention are conveniently 
applied to vegetation and in particular to roots or leaves 
having pests to be eliminated. Another method of 
application of the compounds or compositions according to 
the invention is by chemigation, that is to say, the 
addition of a formulation containing the active ingredient 
to irrigation water. This irrigation may be sprinkler 
irrigation for foliar pesticides or it can be ground 
irrigation or underground irrigation for soil or for 
systemic pesticides. 
[0130] 

The concentrated suspensions, which can be applied 
by spraying, are prepared so as to produce a stable fluid 
product which does not settle (fine grinding) and usually 
contain from about 10 to about 75% by weight of active 
ingredient, from about 0 . 5 to about 30% of surface-active 
agents, from about 0 . 1 to about 10% of thixotropic agents, 
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from about 0 to about 30% of suitable additives, such as 
anti-foaming agents, antiseptics, stabilizers, penetrating 
agents, adhesives and, as the carrier, water or an organic 
liquid in which the active ingredient is poorly soluble or 
insoluble. Some organic solids or inorganic salts may be 
dissolved in the carrier to help prevent settling or as 
freezing of water. 
[0131] 

The wettable powders (or powder for spraying) are 
usually prepared so that they contain from about 10 to 
about 80% by weight of active ingredient, from about 20 to 
about 90% of solid carriers, from about 0 to about 5% of 
wetting agents, from about 3 to about 10% of dispersing 
agents and, when necessary, from about 0 to about 80% of 
one or more stabilizers and/or other additives, such as 
penetrating agents, adhesives, anti-caking agents, 
colorants, or the like. To obtain these wettable powders, 
one or more active ingredients are thoroughly mixed in a 
suitable blender with additional substances which may be 
impregnated on the porous filler and are ground using a 
mill or other suitable grinder. This procedure produces 
wettable powders having advantageous wettability and 
suspendability . The wettable powders may be suspended in 
water to give any desired concentration and this suspension 
can be employed very advantageously in particular for 
foliar application to plants. 
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[0132] 

The "water dispersible granules (WG) " (granules 
which are readily dispersible in water) have compositions 
which are substantially close to that of the wettable 
powders. They may be prepared by granulation of 
formulations described for the wettable powders, either by 
a wet route (contacting finely divided active ingredient 
with the inert filler and a little water, e.g., 1 to 20% by 
weight, or with an aqueous solution of a dispersing agent 
or binder, followed by drying and screening) , or by a dry 
route (compacting followed by grinding and screening) . 
[0133] 

The application dose (effective dose or rate) of 
active ingredient as a formulated composition is generally 
between about 0.005 and about 15 kg/ha, preferably between 
about 0.01 and about 2 kg/ha. Therefore, the rates and 
concentrations of the formulated compositions may vary 
according to the method of application or the nature of the 
compositions or use thereof. Generally speaking, the 
compositions for application to control arthropod, plant 
nematode, helminth or protozoan pests usually contain from 
about 0.00001% to about 95%, more particularly from about 
0.0005% to about 50% by weight of one or more compounds of 
the formula (I) or of total active ingredients (that is to 
say the compound of the formula (I) together with other 
substances toxic to arthropods or plant nematodes, 
anthelmintics, anticoccidials, synergists, trace elements 
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or stabilizers) . The actual compositions employed and 
their rate of application will be selected to achieve the 
desired effect (s) by the farmer, livestock producer, 
medical or veterinary practitioner, pest control operator 
or other person skilled in the art. 
[0134] 

Solid or liquid compositions for application 
topically to animals, timber, stored products or household 
goods usually contain from about 0.00005% to about 90%, 
more particularly from about 0.001% to about 10%, by weight 
of one or more compounds of the formula (I). For 
administration to animals orally or parenterally, including 
percutaneously, solid or liquid compositions normally 
contain from about 0.1% to about 90% by weight of one or 
more compounds of the formula (I) . Medicated feedstuffs 
normally contain from about 0.001% to about 3% by weight of 
one or more compounds of the formula (I) . Concentrates or 
supplements for mixing with feedstuffs normally contain 
from about 5% to about 90%, preferably from about 5% to 
about 50%, by weight of one or more compounds of the 
formula (I) . Mineral salt licks normally contain from 
about 0.1% to about 10% by weight of one or more compounds 
of the formula (I). 
[0135] 

Dusts or liquid compositions for application to 
livestock, humans, goods, premises or outdoor areas may 
contain from about 0.0001% to about 15%, more especially 
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from about 0.005% to about 20%, by weight, of one or more 
compounds of the formula (I) . Suitable concentrations of 
one or more compounds of the formula (I) in treated waters 
are between about 0.0001 ppm and about 20 ppm, more 
particularly about 0.001 ppm to about 5.0 ppm of one or 
more compounds of the formula (I) and may be used 
therapeutically in fish farming with appropriate exposure 
times. Edible baits may contain from about 0.01% to about 
5%, preferably from about 0.01% to about 1.0%, by weight, 
of one or more compounds of the formula (I). 
[0136] 

When administered to vertebrates parenterally , 
orally or by percutaneous or other means, the dosage of the 
compounds of the formula (I) will depend upon the species, 
age, and health of the vertebrate and upon the nature and 
degree of its actual or potential infestation by arthropod, 
helminth or protozoan pests. A single dose of about 0.1. to 
about 100 mg, preferably about 2.0 to about 20.0 mg, per kg 
body weight of the animal or daily doses of about 0.01 to 
about 20.0 mg, preferably about 0.1 to about 5.0 mg, per kg 
body weight of the animal per day, for sustained medication 
are generally suitable by oral or parenteral administration 
By use of sustained release formulations or devices, the 
daily doses required over a period of months may be 
combined and administered to animals on a single occasion. 
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[0137] 

The following Composition Examples 4A to 4L 
illustrate compositions for controlling pasts such as 
arthropods, especially mites or insects, plant nematodes, 
or helminth or protozoan pests which comprise, as active 
ingredient, the compounds of the formula (I) such as those 
described in the preparative examples. The compositions 
described in Examples 4A to 4L each is diluted to give a 
sprayable composition at concentrations suitable for use in 
the field. Trade names of the ingredients (for which all 
of the following percentages are in weight percent), used 
in the following Composition Examples 4A to 4L are as 
follows : 
[0138] 



Trade Name 


Chemical Description 


Ethylan BCP 


Nonylphenol ethylene oxide condensate 


Soprophor BSU 


Tristyrylphenol ethylene oxide condensate 


Arylan CA 


A 70% w/w solution of calcium 




dodecylbenzenesulf onate 


Solvesso 150 


Light Cio aromatic solvent 


Arylan S 


Sodium dodecylbenzenesulf onate 


Darvan No. 2 


Sodium lignosulf onate 


Celite PF 


Synthetic magnesium silicate carrier 


Sopropon T36 


Sodium salts of polycarboxylic acids 


Rhodigel 23 


Polysaccharide xanthan gum 


Bentone 38 


Organic derivative of magnesium 




montmorillonite 


Aerosil 


Microfine silicon dioxide 



69 




Example 4A 

A water soluble concentrate is prepared with the 
composition as follows: 
Active ingredient 7% 
Ethylan BCP 10% 
N-methylpyrrolidone 83% 

To a solution of Ethylan BCP dissolved in a portion 
of N-methylpyrrolidone is added the active ingredient, 
followed by heating and stirring until dissolved. The 
resulting solution is diluted with the remainder of the 
solvent . 
[0039] 
Example 4B 

An emulsifiable concentrate (EC) is prepared with 
the composition as follows: 



Active ingredient 7% 

Soprophor BSU 4% 

Arylan CA 4% 

N-methylpyrrolidone 50% 

Solvesso 150 35% 



The first three components are dissolved in N- 
methylpyrrolidone . Thereto is then added the Solvesso 150 
to give the final volume. 
[0140] 
Example 4C 

A wettable powder (WP) is prepared with the 
composition as follows: 
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Active ingredient 



40% 



Arylan S 



2% 



Darvan No. 2 



5% 



Celite PF 



53% 



The ingredients are mixed and ground in a hammer- 
mill to a powder with a particle size of less than 50 
microns . 
[0141] 
Example 4D 

An aqueous flowable formulation is prepared with the 
composition as follows: 
Active ingredient 40.00% 
Ethylan BCP 1.00% 
Sopropon T360 0.20% 
Ethylene glycol 5.00% 
Rhodigel 230 0.15% 
Water 53.65% 

The ingredients are intimately mixed and are ground 
in a ball mill until a mean particle size of less than 3 
microns is obtained . 
[0142] 
Example 4E 

An emulsifiable suspension concentrate is prepared 
with the composition as follows: 



Active ingredient 



30. 0% 



Ethylan BCP 



10. 0% 



Bentone 38 



0.5% 



Solvesso 150 



59.5% 



The ingredients are intimately mixed and ground in a 
ball mill until a mean particle size of less than 3 microns 
is obtained. 
[0143] 
Example 4F 

A water dispersible granule is prepared with the 
composition as follows: 
Active ingredient 30% 
Darvan No . 2 15% 
Arylan S 8% 
Celite PF 47% 

The ingredients are intimately mixed, micronized in 
a fluid-energy mill and then granulated in a rotating 
pelletizer by spraying with water (up to 10%) . The 
resulting granules are dried in a fluid-bed drier to remove 
excess water. 
[0144] 
Example 4G 

A dusting powder is prepared with the composition as 
follows : 

Active ingredient 1 to 10% 

Superfine talc powder 99 to 90% 
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The ingredients are intimately mixed and further 
ground as necessary to achieve a fine powder. This powder 
may be applied to a locus of arthropod infestation, for 
example refuse dumps, stored products or household goods or 
animals infested by, or at risk of infestation by, 
arthropods for controlling the arthropods by oral ingestion. 
Suitable means for distributing the dusting powder to the 
locus of arthropod infestation include mechanical blowers, 
handshakers or livestock self treatment devices. 
[0145] 
Example 4H 

An edible bait is prepared with the composition as 
follows : 

Active ingredient 0.1 to 1.0% 

Wheat flour 80% 
Molasses 19.9 to 19% 

The ingredients are intimately mixed and formed into 
a bait form as required. This edible bait may be 
distributed at a locus, for example domestic or industrial 
premises, e.g., kitchens, hospitals or stores, or outdoor 
areas, infested by arthropods, for example ants, locusts, 
cockroaches or flies, for controlling the arthropods by 
oral ingestion. 
[0146] 
Example 41 

A solution formulation is prepared with a 
composition as follows: 
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Active ingredient 15% 
Dimethyl sulfoxide 85% 

The active ingredient is dissolved in dimethyl 
sulfoxide with mixing and/or heating as required. This 
solution may be applied percutaneously as a pour-on 
application to domestic animals infested by arthropods or, 
after sterilization by filtration through a 
polytetraf luoroethylene membrane (0.22 micrometer pore 
size) , by parenteral injection, at a rate of application of 
from 1.2 to 12 ml of the solution per 100 kg of animal body 
weight . 
[0147] 
Example 4J 

A wettable powder is prepared with the composition 



as follows: 

Active ingredient 50% 

Ethylan BCP 5% 

Aerosil 5% 

Celite PF 40% 



The Ethylan BCP is absorbed onto the Aerosil, which 
is then mixed with the other ingredients and ground in a 
hammer-mill to give a wettable powder. It may be diluted 
with water to a concentration of from 0.001% to 2% by 
weight of the active ingredient and applied to a locus of 
infestation by arthropods, for example, dipterous larvae or 
plant nematodes, by spraying, or to domestic animals 
infested by, or at risk of infection by arthropods, 
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helminthes or protozoa, by spraying or dipping, or by oral 
administration in drinking water, for controlling the 
arthropods, helminthes or protozoa. 
[0148] 
Example 4K 

A slow release bolus composition is formed from 
granules containing the following components in varying 
percentages (% by weight similar to those described for the 
previous compositions) as requested: 
Active ingredient 
Inpregnant 
Slow-release agent 
Binder 

The intimately mixed ingredients are formed into 
granules which are compressed into a bolus with a specific 
gravity of 2 or more. This can be administered orally to 
ruminant domestic animals for retention within the 
reticulorumen to give a continual slow release of active 
compound over an extended period of time for controlling 
infestation of the ruminant domestic animals by arthropods, 
helminthes or protozoa. 
[0149] 
Example 4L 

A slow release composition in the form of granules, 
pellets, brickettes or the like can be prepared with 
compositions as follows: 
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Active ingredient 0.5 to Zb-6 

Polyvinyl chloride 75 to 99.5% 

Dioctyl phthalate (plast icizer ) catalytic amount 

The components are blended and then formed into 
suitable shapes by melt-extrusion or molding. These 
composition are useful, for example, for addition to 
standing water or for fabrication into collars or ear-tags 
for attachment to domestic animals to control pests by slow 
release. 



